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FOREWORD 
It is with pleasure we again bring to you a progress report on 
research related to beef cattle production being done at UMC. As in the 
past some of the work presented here is indepth and complete while some of 
the articles are just to acquaint you with our program. 
The beef cattle program at Missouri continues to grow. Two new 
people joining our staff this summer, and who will be part of our beef 
cattle effort, are: 
Dr. Mike Smith - Reproductive Physiology 
Dr. Jim Williams - Ruminant Nutrition 
As you can see by the articles in this publication, one of our very strong 
points is the cooperative effort among researchers, particularly the input 
we have from other departments. We encourage you to visit our research 
centers and farms. We like to show people the work we are doing, whether 
it be a group tour or just a personal visit. We also take this opportunity 
to thank the following organizations for the fine support we have for 
research in the beef cattle area: 
American Dehydrators Assoc., Shawnee Mission, KS 
Hoffmann - LaRoche, Nuttley, NJ 
IMC Chemical Group, INC., Terre Haute, IN 
Lilly Research (Elanco), Greenfield, IN 
Master Key Polled Herefords, Fulton, MO 
Meier Angus, Jackson, MO 
MFA Nutrition Division, Columbia, MO 
Missouri Beef Cattle Improvement Assoc. 
Missouri Cattlemen's Assoc. 
National Molasses Company, Willow Grove, PA 
Oval F Ranch - Don Fischer Family, Winston, MO 
Syntex Research, Institute of Agriculture-Science, 
Palo Alto, CA 
Tacoma Cattle Co., Ashland, MO 
West Agro, Shawnee Mission, KS 
W.M. Crabtree - Hel-Mar Polled Hereford Ranch, 
Breckenridge, MO 
Ron Morrow, Coordinator 
Beef Cattle Program 
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BEEF PRODUCTION ON TALL FESCUE AND TALL FESCUE-LEGUME 
PASTURES 
A.G. Matches, R.E. Morrow, J.A. Paterson and H.B, Hedrick 
SUMMARY 
In grazing trials at the Agronomy Research Center, the three year 
average shows that production of beef from tall fescue-legume pastures 
will equal or exceed animal production from tall fescue pastures which 
are an n u all y f e rt il i zed wit h 125 1 b N / A a t a co s t of n ear $ 31 . 00/ A • 
Average daily gain (ADG) of Hereford x Angus steers was 31% greater on 
'Kentucky 31 1 tall fescue pastures sod-seeded with 'Empire ' birdsfoot 
trefoil or 'Kenstar ' red clover as compared to tall fescue grown alone 
and fertilized with 125 lb N/A. Cattle gains per acre were not statis-
tically different among nitrogen fertilized fescue and fescue-legume 
pastures. This experiment shows the benefit of legumes to animal per-
formance under grazing conditions. 
INTRODUCTION 
A world population of 6.5 to 7.0 billion is expected by the end of 
this century. As a result of population increase accompanied by greater 
per capita demand of agricultural products, increased world food needs 
are projected to range from 45 to 50% by 1985 and to over 100% by the 
year 2000. (Hodgson 1975, 176 and 177). 
FutUre demands for rumi nant anirnal products are expected to remai n 
high, but less grain is likely to be available for cattle feeding. 
Therefore, increased demands will be placed upon forages to replace the 
digestible energy lost through reduced grain consumption by 1 ivestock. 
In view of expected changes in beef production anticipated in 
future years, the Missouri Agricultural Experiment Station was awarded a 
competitive grant by the U.s. Department of Agriculture to investigate 
the feas i bi 1 i ty of produc i ng forage-fed beef. Th is proj ect began in 
1977 and only grazi ng resul ts from the Agronomy Research Center (ARC) 
are reported here. Results from other contributing experiments are 
reported elsewhere in this 1980 Progress Report on Beef Cattle Produc-
tion and Management. 
Objectives of the ARC grazing trials were (1) to compare the ef-
fects of nitrogen fertilized tall fescue pastures:!2. tall fescue-legume 
pastures on spri ng through autumn steer gai ns and carcass composit ion 
and (2) to determine the influence of pasture type on steer performance 
on pasture and in the finishing phase. Only steer gain and pasture 
sward data from 1977 through 179 are presented here. Other reports 
include data on finishing and meat quality. 
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PROCEDURE 
l§.9.ume Seedings: Empire ' birdsfoot trefoil and 'Kenstar' red 
clover were interseeded into established stands of 'Kentucy 31 1 tall 
fescue on March 23-24, 1977. Rates of seedi ng were 7 1 b/A for trefoi 1 
and 8 lb/A for red clover. Some pastures received partial seedings of 
trefoil each spring to help improve stands. Red clover was broadcast 
seed e din all pas t u res a g a i n i n Mar c h, 1 979 • 
Pasture Fertilization: Prior to seeding legumes in 1977, all 
pastures received a broadcast application of 3 T/A of agricultural 
limestone and 60 lb/A each of P205 and K20. Soil tests indicated that 
no additional phosphate or potash was needed in 1978. In April 1979, a 
0-30-60 fertilizer was applied to all pastures. 
Only the straight tall fescue pastures were fertilzed with nitrogen. 
The fertilization rate was 75 lb N/A in early spring (March-April ) and 
51 lb N/A in August. Because of severe drought and expected termination 
of grazing in September, the August 1979 application of nitrogen was not 
made. 
Cattle And Grazing Management: Uniform groups of Hereford x Angus 
and reci proca 1 eros s steers were purchas ed from Mi ssouri producers in 
about mid-October of each year. Cattle were wormed, vaccinated, treated 
for warbles and 1 ice, implanted, taGged, branded and analyzed for body 
composition with the 40K whole body counter. They were overwintered on 
pastures of stock-piled tall fescue and steers had access to small-round 
bales of spring cut fescue which were left in the pasture. Generally, 
grain and protein supplement was provided from January on. 
In the spri ng, steers were wormed and then assigned to pasture 
treatments by blocking so that group means for weight, frame and percent 
fat \"ere nearly equal on each pasture. Six tester steers were assigned 
to each pasture. Pastures were arranged in a randomized complete block 
design with three replications. 
Six acre pastures were rotationally grazed in a two paddock rotation 
in 1977 and in a four paddock rotation in 1978 and 179. Extra steers 
Vfere used as put-and-take animals to maintain the desired levels of 
pasture utilization among treatments. Adjustments in animal number were 
made only 1 to 4 times per season. 
Cattle were weighed at approximately 28 day intervals following 16 
hours confinement in holding pens without feed or \'/ater. Cattle had 
access to trace mineral salt in all pastures. Also, moveable cattle 
shades were present in each pasture. 
RESULTS 
Dates of grazing for each grazing period are given in Table 1. 
Grazing began in April of each year and terminated on September 19, 28 
and October 1 for 1977, 178 and 179, respectively. Over the three 
years, there was a range of from 158 to 165 calendar days of grazing. 
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The t hree year averages for pasture prodl~ction data (Tabl e 2) 
reveal several int erst ing trends. Av erage initial stee r weight s were 
the same, but t here were considerable differences in ending weight . 
Steers on the fescue-l egume past ur es gai ned from 36 to 4·2 1 bs more than 
steers on straight fe sc ue . However , steer day s of grazing per acre for 
fescue alone were 230 as compared to 202 on fescue-red clover and 188 on 
fescue-trefoil. Gains per acre were not stat i st ic ally differe nt among 
past ure types. Thu s, fescue-alone pasture yielded more animal days of 
grazi ng , but fescue-l egume pastures comp ensated with hi gher average 
daily gains (AOG) so that the product of steer days/A x ADG gave nearly 
the same amount of liv eweight gain per acre. 
Production data for individual years (Tabl e 3) were very s imil art 
Fe sc ue-l eg ume past ures alway s had s ignifi ca ntly higher ADG' s than fescue 
a 1 0 n e • G a in s from f esc u e - t ref 0 i 1 and f esc u e - red c 1 0 v e r pas t u res we r e 
s imil ar eac h yea r except in 1979 wh en fescue-trefoil had bette r gains. 
Red cl over sta nds were good in the spr i ng of 1979, but by June, 
mo st of the red cl over had died because of drought and hot weat her. 
Consequ ently, after grazing period 3, t he AOG' s on fescue-red clover 
beg an to follow the trends of stee r s gr az ing stra ight fescue. Plot s of 
AOG for each year ore s hown in Fi gues 1, 2 and 3. In the first two 
years, AOG' s tre nd s on fescue-red clover were more s imil ar to those for 
fescue-trefoi 1 • Ranges in percent 1 eg umes as a percentage of avai 1 abl e 
forage (botonical compos ition) and as numb er of plant s (sta nd) varied 
greatly within a grazing season and among yea r s (Tabl e 4). Generally, 
1 egumes beg i n to harden-off for wi nt er in 1 ate summer and autumn. 
During thi s process, there i s l ess vegetat iv e growth but root s begin to 
accumulate carbohydrates whi ch are ess nti al for wint er survival . 
The ADG' s, especially in the l ate grazing periods for 1977 and 178, 
reflect the above changes in l eg ume plant morphology. Autumns fescue-
legume pastures could be typified as having lower percentages of legumes 
as compared to pastures in t he s pring and s ummer. The ADG trends also 
s h O\~ t hat 1 e gum e s wit h f esc u e he 1 p h old u pan i ma 1 g a ins d uri n 9 the 
summer (June-Aug). Rarely did we have favorable steer gains with fescue 
alone during the summer grazing periods. 
REFERENCES 
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Symp. on Biometerology and food Prod., College Park, MD pp 
167-170. 
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cattle on forages. J. Animal Sci. 44:896-900. 
7 
Table 1. Grazing Period Dates and Total Days of Grazing in 1977, 178 and 
179 at the Agronomy Research Center. 
Grazing Dates of Grazing 
Period 1977 1978 1979 
1 4/11-5/17 4/23-5/17 4/20-5/16 
2 5/17-6/14 5/17-6/14 5/16 -6/13 
3 6/14-7/12 6/14-7/12 6/13-7/11 
4 7/12-8/9 7/12 -8/9 7/11-8/8 
5 8/9 -9/19 8/9 -9/.6 8/8 -9/5 
6 9/6-9/28 9/5 -10/1 
Tota 1 Days 
of Grazing 160 158 165 
Table 2. Three year average (1977- 179) for average daily gains of steers, total 
beef production and other measurements on three types of pastures at 
the Agronomy Research Center. 
Pastures 
Fescue Fescue Fescue 
I tern grown e~ & 
alone red clover trefoil 
Avg. i nit i a 1 wt (1 b ) 532 533 529 
Avg. end; n g wt (1 b ) 669 706 710 
Days of grazing 161 161 161 
Tester steer days/A 230 187 168 
Liveweight gain/A (lb) 193 202 188 
Avg. daily gain (lb) 0.84 1.08 1.12 
Avg. daily gain/steer (1 b) 137 173 181 
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Table 3. Average daily gain of steers, total beef production and other 
measurements on three types of pastures at the Agronomy Resarch 
Center in 1977, '78 and '79. 
Pastures 
Fescue Fescue Fescue 
Item & & & 
nitrogen red clover trefoil 
1977 
Avg . i nit i a 1 wt. ( 1 b ) 543 548 532 
Avg. ending wt. ( 1 b) 679 733 709 
Days of grazing 160 160 160. 
Tester steer days/A 239 200 180 
Liveweight gain/A 206 228 198 
Avg. da i ly gain (1 b) 0.86 1.14 1.10 
Avg. gain/steer (1 b) 136 185 177 
1978 
Avg. initial wt (1 b) 524 510 524 
/\ vg . ending wt. (1 b) 645 676 690 
Days of grazing 158 158 158 
Tester steer days/A 230 182 159 
Liveweight gain/A 172 193 169 
Avg. da i ly gain (1 b) 0.75 1.06 1.06 
Avg. ga in/steer (1 b) 121 166 166 
1979 
Avg. i nit i a 1 wt. (1 b) 530 541 531 
Avg. ending wt (1 b) 684 708 731 
Days of gazing 165 165 165 
Tester steer days/A 223 178 165 
Liveweight gain/A (lb) 205 180 200 
Avg. daily gain (1 b) 0.92 1.01 1.21 
Avg. gain/steer (1 b) 154 167 200 
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Table 4. Range in legume stands and botanical composition of the tall fescue and 
legume pastures at the Agronomy Research Center in 1977 - 1 79 . 
Past ures-l/ Ra·nge in Percent Legumes 
1977 1978 1979 
% % % 
Tall fescue + Red clover 
stand (planting frequency) 13- 36 18- 25 0. 2- 15 
Botanical Composition 14- 23 3- 12 2- 16 
Ta 11 Fescue + Trefoil 
Stand (plant frequency) 7-19 17- 19 1- 18 
Botanical Composition 20 3- 6 7- 14 
l/Stands were determined with a point quadrat (200 points/pasture) and 
botanical composition was determined by hand sep~ration of forage sampl es 
and reported on a dry weight basis . Both determinations were taken during 
the s p r i n g, s umme ran d aut urn n 0 f e a c h yea r . 
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COMPARISON OF PASTURE VS. FEEDLOT PRODUCTIONS SYSTEMS FOR 
FINISHING BEEF CATTLE 
J.A. Paterson , O.K. Bowman, R.E. Morrow, H.B. Hedrick, 
G. Matches, R. Finley, and J. Thomas 
SUMMARY 
Results from a three year study comparing animal performance and days 
on feed from differing beef cattle production systems are presented. Four 
growing and finishing systems were selected which varied in the amount of 
total body weight produced with differing forage - grain inputs. Stee rs were 
slaughtered at weights of 850, 950, and 1050 pounds. Steers fed in a two 
phase corn silage-corn grain finishing system required less days to slau9hter 
weight than did systems where steers were fir~t backgrounded on stockpiled 
pasture followed by summer grazing and then fed corn on pasture. 
Steers grazing summer fescue grass: red clover legume pastures ~ained 
28% faster than did steers grazing fescue grass alone. Rate and efficiency 
of gains for steers fed a corn grain finishing diet in the feedlot were 
also evaluated after steers had gra zed summer fescue, fescue: red clover, 
or fescue: birdsfoot trefoil pastures. Steers that had previously grazed 
fescue only pastures had a better rate and efficiency of gain than did 
steers that had grazed fescue: legume pastures. 
INTRODUCTION 
Increasing world population is expected to accelerate demand for both 
cereal grains and meat products. The feeding of cereal grains to beef 
cattle is a production component that has come under question in recent 
years. Because of this, researchers are challenged to continually improve 
the efficiency of both forage and grain utilization. 
Consumer demand for beef products that have eye appeal, tenderness, 
juiciness, and flavor has caused livestock producers to evaluate different 
production programs that vary forage - grain inputs as well as length of 
feeding interval. Consumers find unacceptable cuts of meat with excessive 
fat content. However, beef packers have traditionally discriminated against 
pasture-fed cattle, finding them less acceptable because of a lower dressing 
percentage, higher cooler shrinkage, and lower quality grade, (data cited 
by Colorado). Researchers from Kansas State University and elsewhere have 
reported that grass fattened beef is variable in such quality factors as 
flavor and lean color. A recent study from Colorado (1980) reported that 
carcasses of cattle fed all-forage diets had increased cutability, but also 
had increased cooler shrinkage and lowered dressing percentage. Steaks 
from cattle fed all-forage diets had limited retail acceptability and low 
scores for palatability. Short term use of high grain finishing diets has 
the advantages of improving qualitative characteristics, lean color, 
dressing percentage, and retail acceptability compared to carcasses finished 
only on forage. 
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If a consumer acceptable beef carcass can be produced with maximal 
forage,inputs and minimal grain input and still maintain a producer profit 
potentlal, the7) beef cattle competitiveness with human demands for cereal 
grains will be reduced. 
1 ) 
2) 
3) 
4) 
The objectives of this research were to: 
measure and compare the rate, composition, and efficiency of steer 
gains using production systems varying in the amount of total body 
weight gain produced on pastures, corn silage, or corn grain; 
evaluate steer gains when grazing summer pastures containing only 
fescue grass or a combination of fescue grass: red clover legume; 
further evaluate steer gains from objective 2 when finished with corn 
grain, fed on pasture, and slaughtered at two differing weights; 
evaluate steer rate and efficiency of gain and days on feed on a high 
corn finishing diet after animals grazed summer fescue, fescue: birds-
foot trefoil, or fescue: red clover pastures. 
PROCEDURES 
Four production systems for growing and finishing beef steers from 
weaning to slaughter were selected to provide variation in both forage and 
grain inputs, final slaughter weight, and days on feed. There were a total 
of thirteen different treatments within the four production systems. 
The four production systems were each evaluated for three separate 
years. Steers fed a two phase corn silage growing diet followed by a corn 
grain finishing diet were compared to steers grazing only fescue grass or 
steers grazing fescue grass: red clover legume combination growing diets 
followed by a corn grain finishing diet fed on pasture. 
Rate and efficiency of gains were also measured for steers in the 
feedlot on a corn grain finishing diet following a growth trial where steers 
had grazed summer fescue grass, fescue grass: birdsfoot trefoil legume 
combination, or fescue grass: red clover legume combination pastures. 
Hereford x Angus crossbred steers selected for the differing production 
systems were purchased in the fall of each year (approximately mid-October) 
as weanling animals weighing approximately 450 pounds. Upon arrival at 
the University Farm, steers were wormed, vaccinated, poured for grubs and 
lice, implanted with a growth promotant, eartagged, branded and analyzed 
if possible for body fat and lean using the 40K Whole Body Counter. Steers 
were assigned to the different systems by weight and body composition so 
as to minimize initial animal to animal variation for the different systems. 
Steers were placed directly in the feedlot for System 1, while steers for 
Systems 2 through 4 were backgrounded on stockpiled pasture and hay from 
October until approximately April 15. All animals were weighed at 28 day 
intervals for the entire trial. 
SYSTEM 1 
Treatment 1 
Each year ten steers were placed in the feedlot and fed a corn silage 
based diet (Table 1) until an average slaughter weight of 800 pounds was 
achieved. 
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Treatment 2 
Each year ten steers were placed in the feedlot and fed a corn silage 
based diet until the animals reached 800 pounds. After this time steers 
were fed a corn grain finishing diet (Table 1) until an average slaughter 
weight of 950 pounds was achieved. 
Treatment 3 
lh~s treatment~ similar to Treatment 2, except that steers were slaught-
ered when body weight averaged 1050 pounds. 
SYSTEM 2 
Treatments 4 and 6 
Approximately April 15 of each year, after winter feeding on stock-
piled pasture and hay, 18 steers were weighed and placed in two five acre 
fescue pastures (nine steers/pasture). 
After gaining approximately 100 pounds, steers were adapted to ad 
libitum ground corn feeding which was supplied in self feeders. When the 
steers averaged 950 pounds, nine were removed and slaughtered (Treatment 4) .. 
The second nine steers were slaughtered when body weight averaged 1050 
pounds (Treatment 6), 
Treatments 5 and 7 
The number of steers and size of pastures were similar to Treatments 
4 and 6 except that animals grazed two five acre fescue: red clover 
combination pastures instead of fescue grass pastures only. Steers were 
fed ground corn in self feeders at the same time as for Treatments 4 and 6. 
Nine steers were slaughtered at 950 pounds (Treatment 5) and nine steers 
were slaughtered at 1050 pounds (Treatment 7). 
SYSTEM 3 
This system is described in the article by Matches et ~ elsewhere 
in this publication. 
SYSTEM 4 
One-half of the steers from System 3 (twenty-seven animals) were 
placed in the feedlot and fed a corn grain finishing diet (Table 1) . until -
an average slaughter weight of 1050 pounds was achieved. Treatments were: 
Treatment 11 (animals that had previously grazed fescue); Treatment 12 
(animals that had previously grazed fescue: red clover); and Treatment 13 
(animals that had previously grazed fescue: birdsfoot trefoil). 
RESULTS AND DISCUSSION 
System 1; Treatments 1, 2, and 3 
The average feedlot performance for steers assigned to these three 
treatments is presented in Table 2. Steers fed a silage only diet (Treat-
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ment 1) were fed for 205 days, gained 1.71 lb/day, and had a feed efficiency 
of 7.25. The average slaughter weights of these animals was 839 pounds. 
Steers from Treatment 2 gained 1.54 lb/day on corn silage growing diet 
(201 days), and then required another sixty-nine days on the finishing diet 
to obtain a 965 lb slaughter weight (2.47 lb/day gain). Steer feed effic-
iency was 8.08 when fed a corn silage diet and was 8.15 when fed the fin-
ishing corn grain diet. 
Steers from Treatment 3 gained 1.65 lb/day on the corn silage growing 
diet (201 days) and when switched to the corn grain finishing diet, 
required an additional 102 days to reach a 1072 pound slaughter weight. 
Daily gain and feed efficiency were 2.42 lb and 7.89, respectively. 
Daily gains for steers fed the finishing diet were greater than for 
the previous corn silage feeding phase, as would be expected, but feed 
efficiency values were approximately the same for steers fed either 69 or 
102 days. It might be expected that the longer feeding time for Treatment 
3 tattle would have decreased the efficiency of gain, but this was not 
true for this experiment. Steers slaughtered at 965 pounds were consuming 
2.09% of their body weight, whereas steers fed for an additional 33 days 
were consuming 1. 78% of their body weight when averaged over the 102 day 
feeding. It should be expected however, that a marked depression in gain 
efficiency would occur with overly fat animals. This is because much of 
the energy in the diet goes for meeting the animal ' s maintenance needs. 
System 2, Treatments 4, 5, 6, and 7 
Steers grazing fescue: red clover pastures gained 28% faster than 
steers grazing fescue only pastures (1.06 vs .. 83 lb, respectively; three 
year average), Table 3. The initiation of pasture grazing was approxi-
mately April 15 of each year and continued for 85 days after which time 
all steers were offered corn ad libitum in self feeders. 
It did not appear that steers grazing fescue only pastures exhibited 
any compensatory gains when offered corn in self feeders. Steers slaught-
ered at the lighter weight (4) gained 2.38 lb/day on fescue pasture and 
2.41 lb/day on fescue: red clover pastures (5). Gains were identical 
(2. 38 lb) for steers slaughtered at the heavier weights (6 and 7) comparing 
fescue VS. fescue: red clover pastures. Daily gains for all steers fed 
corn were approximately the same regardless of days on pasture or differing 
slaughter weights. Average daily consumption of corn grain was simi lar 
between the different treatments. 
System 4~ Treatments 11, 12, and 13 
Steers that had grazed summer fescue grass pasture entered the feed-
lot at lighter starting weights than steers that had grazed fescue: red 
clover or fescue: birdsfoot trefoil pastures, Table 4. These steers had 
gained approximately 38 fewer pounds than steers grazing fescue: legume 
pastures. Possibly because of this slower performance on fescue only 
pastures, these steers exhibited compensatory feedlot growth when fed the 
corn finishing diet. Daily gains for these steers were 8.8% faster than 
steers grazing fescue: red clover and were 3.6% faster than for steers 
grazing fescue: birdsfoot trefoil pastures. Feed efficiency also favored 
1 ? 
steers that had grazed fescue only pastures (6.61) compared to steers 
grazing fescue: red clover (7.18) or fescue: birdsfoot trefoil, (6.87). 
Days on feed: 
Only one group of cattle (Treatment 1) was slaughtered at 850 pounds 
and this required an average of 205 days. Comparing the different systems 
where an endpoint slaughter weight of 950 pounds was selected found that 
steers fed corn silage-corn grain required 270 days to reach this weight. 
Steers from Treatments 4 and 5 required an average 395 days to reach a 
slaughter weight of approximately 1036 pounds, (153 days on winter back-
grounding, 88 days on pasture, and 154 days on pasture + corn). 
Comparing the different systems where an endpoint slaughter weight of 
1050 pounds was selected found that steers fed corn silage-corn grain 
required 303 days to reach a slaughter weight of 1072 pounds, while steers 
from Treatments 6 and 7 required 416 days to reach a slaughter weight of 
1082 pounds, (153 days on winter backgrounding, 88 days on pasture, and 
175 days on pasture + corn). 
From the consumer's standpoint, the marketing of all - forage fed beef 
carcasses should be considered. Reduced shelf life, a darker, less attrac-
tive lean color, and decreased palatability are areas of concern. Varied 
length of grain feeding for finishing beef cattle has advantages of in-
creasing carcass weight, muscle mass growth rate, and palatability (Colorado 
data), 
The final conclusions from these different systems will depend upon 
consumer acceptability of the type of carcass produced. From the producer's 
standpoint, management decisions based on land prices, interest rates, 
feed costs and other non-feed costs will dictate which systems have oppor-
tunities for efficiency and profit potential. 
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Table 1. Ration Composition for Steers Fed in Feedlot 
(Treatments 1, 2,3,11,12,13) 
Item 
Corn silage 
Corn grain 
Soybean meal 
Urea 
Limestone 
Dicalcium phosphate 
T.M. salt 
Vito A and 0 
Rumensin, mg/day 
aDry basis. 
Treatments 
Growing Diet 
(Treatments 1,2,3) 
% 
87.57 
7.96 
1. 56 
1. 29 
.54 
.20 
.38 
.20 
250 
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Fi.nishing Diet 
(Treatments 1,2,3,11,12,13) 
% 
25.89 
71.19 
1.01 
.83 
.35 
.13 
.25 
.14 
250 
Table 2. Grm'l'ing and rinishing Feedlot f'crf0I111unCe of Steers for 
Treatl11r.nts I, 2, and 3. a 
___ _ ___________ Systcm 1 __________ _ _ 
Year 
1977 
No. Animals 
1 nit i a 1 \oJt., 1 b 
Days on feed 
Daily gain, lb 
5ila~ 
9 
456 
210 
1. 78 
Trea tl11(~n t '2 
Sil age Corn 
210 
1.56 
9 
~64 
69 
2.16 
TI~ea tmen t 3 
5i 1 age Com 
210 
1. 90 
9 
444 
95 
2.25 
Final loJt., lb 830 941 1057 
OM/ unit gain 6.41 7.52 7.87 7.37 7.45 
- -- ----- - - - - - ------ - -------- ---------
1978 .Sil 0ge Sil ngP. C)rn Si 1 age Corn 
No. An i rna 1 s 10 10 10 
Initial wt., lb 494 488 499 
Days on feed 196 196 51 196 107 
Daily gain. lb 1.67 1.52 2.49 1.54 2.41 
Fin a 1 loJ t., 1 b 832 91 3 1 058 
Di'1/unit 9ilin 7.63 8.38 6.80 8.27 8.36 
-- ----- -- --- - --- ---- ---- -------------1979 ~iJJ~JIE. ~iL~~ COI'n Silaoe Conl 
No. An i 1'1 a 1 s 10 
Initial wt., lb 514 
Days on feed 209 
Daily gain. lb 1. 64 
Final wt., lb 856 
DM/unit gain 7.93 
1'-~Tec~<l!~'!..e_!:.9..9~ ~J.i!.~ 
No. Animals 29 
J nit i a 1 ,.,t., 1 h 
DaJ's on ferd 
Daily gain, lb 
488 
205 
1. 71 
10 
504 
196 86 
1. 54 2.75 
1041 
8.34 7.29 
5i 1 all!: forn 
201 
1. 54 
29 
485 
69 
2.47 
Final \oJt., lb 839 965 
~''jll~f!_i _t ..9fl_i __ n _ __ ._?L~~ __ __ ~Q.~ _ _ _ ~_J 5 
aT),(~ Jtl11ent 1 = silage only, slaughter at B50 lb. 
10 
534 
196 105 
1. 51 2.60 
1103 
8.50 7.87 
Silage Corn 
201 
1.65 
28 
492 
102 
2.42 
1072 
_8_. _04 _ _ 7. 8-=-9 __ _ 
Tl'eiltl1l0lll 2= silnge follol'/cd by Cal'll finishing diet, slaughter at 950 lb. 
TI'catw'nt 3= siliige follol'l'cd by corn finishing diet, slaughtel' ai 1050 lb. 
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Tuble 3. Past ure and PJsturc + Con) rerfll)~lll r I) CP' of Steers red to 
T\vo Slauultt e r \\'eig llt s fot' Syst.r lll 2 
TrC'(I tillcnts )Ie (l):---------------- -- .. - -- ... -. --.----- - .---------------
- --------·--~~if.~_i~J -CF~~~Ql----}...Y2.te tn DIes c u e-=---B.~d Cl oven 
1977 ~a 6b 5 a 7 b 
~. !\nimtl1s - 10 - 9- -8" 8 -
Initil,1 \\'t., 1b 586 582 574 S92 
Final wt., 1b 1004 1114 1054 11 21 
Day s on: 
pas t.Ul~e 84 84 8'1 84 
pasture + corn 200 225 200 225 
Daily gain, 1b: 
pas t u )~e 1 . 1 9 1 . 27 1 . 5 2 1 • 1 8 
pasture + co rn 1. 59 1.89 1.76 1.91 
Daily corn 
__ .£o.Q.s~m£d..!. I b _ _ 11 _J~ __ 1 1·~0_ _ ___ 11· ~4 _ 1.3_.:_.2.2. _____ _ 
~s tr~~ __ l~·.fi.Sb-~ ~~~tcn~Ul.~l1e: Red C10vcU 
1978 4a 6 5a 7 
- No. Anima ls --9 - 9 9 - 9-
Initial \vt., lb 652 658 638 653 
Fin a 1 ,oJ t., 1 b 1 075 1 064 1 067 11 1 3 
Day s on: 
past.ure 84 84 84 84 
pCl st ure + corn 132 146 132 146 
Daily ga in, 1b: 
pas t u re . 77 . 54 1 . 06 . 83 
piJstul~e + corn 2 .. 71 2.47 2.58 2.67 
Dai 1y corn 
__ ~O.'lsgm~d..!.lb __ 16.:,.li _ _ lI ·12_ _ ___ 15.:,.92. _ l(>.:...3§ ___ ___ _ 
~\~s_Le..!.!l~ ( Fescue T ~s_Lq~_~lfe s cue: Red Clovm 
1979 4a 6b Sa 7° 
-- No. Animals 9- - 9- --9 9 
I nit i a 1 \v t., 1 b 572 563 580 565 
Fin a 1 w t.) 1 b 986 1 04 6 1 026 1 033 
Day s on: 
pu stu re 88 88 88 88 
pasture + corn 129 ] 54 129 154 
Daily gain, 1b: 
pasture .56.63 .86.88 
pasture + corn 2.84 2.78 2.88 2.55 
Dai ly corn 
consumed 1b 16.17 16 .25 16.51 16.43 
- - - - - - _1.. - - - Systcl1l-2"]I~~_cueI - - - -~ystem "2 I£.~ue: -Red- Clovp.il 
Thn~e Year I\veruQe 4a 6b 5a 7 
- N-ci:--Anl;na-is - - 28 26 -27' -26 
Initial \..,t., lb 603 601 597 603 
Final h't., lb 1022 107S 1049 1089 
Days on: 
pasture 85 85 85 85 
pusture + corn 154 175 154 175 
Da i1 y ga in. 1 b: 
pa st ure .84 .81 1.15 .96 
pusture + corn 2.38 2.38 2.41 2.38 
Dai 1y corn 
conslln~ 1b 14.48 14.8? '4 . .:;:6._::::8_---..:1~5:..:. •._::::3..=.6 _____ _ _ 
slaughtered at 950 pounds. 
slaughtered at 1050 pounds. 
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Table 4. System 4 Feedlot Performance of Steers on Finishing Diet. a 
Previous Grass Treatment 
Year Treatment: 11 12 13 
Fescue: Fescue: 
1977 Fes cue Red Clove r B i r d s f 00 t T re f 0 i 1 
No. Animals 8 9 9 
Ini ti al wt., lb 671 738 692 
Days on feed 127 127 127 
Daily gain, lb 3.26 2.87 3.09 
QMLullil.9.ai n _____ .§.·10 ______ _ 6..:...91 _ ______ £.1.4 _____ _ 
Fescue: Fescue: 
1 978 Fe s cue Re d C 1 0 ve r B i r d s f 00 t T re f 0 i 1 
No. Animals 
Initial wt., lb 
Days on feed 
9 
650 
138 
9 
684 
138 
9 
694 
138 
Daily gain, lb 3.13 3.00 3.01 
QMLullil.9.ain _____ L.~3 _ __ ____ 8..:...2~ _______ ~.~5 _____ _ 
Fescue: Fescue: 
1979 Fescue Red Clover Birdsfoot Trefoil 
No. Animals 
In i t i a 1 wt., 1 b 
Days on feed 
9 
682 
104 
9 
693 
104 
9 
732 
104 
Daily gain, lb 4.06 3.73 3.98 
QMLullil51aln _____ .§..~1 _____ __ 6..:...3~ _______ .§..2.2 _____ _ 
Fescue: Fescue: 
Three Year Average Fescue Red Clover Birdsfoot Trefoil 
No. Animals 26 27 27 
Initial wt., 1 b b 668 705 706 
Days on feed 123 123 123 
Da i1 y .9 a in, 1 b 3.48 3.20 3.36 
OM/unit gain 6.61 7.18 6.87 
a Performance of steers grazing the three pasture types (System 3) is 
described in the article by Matches ~~ elsewhere in this publication. 
b 
Three year average final weight: 11 = 1090; 12 = 1094; 13 = 1114 lb. 
22 
Progress 
Report 
COMPARISON OF PASTURE AND FEEDLOT PRODUCTIONS SYSTEMS ON 
BEEF CARCASS CHARACTERISTICS AND PALATABILITY OF STE!\KS 
J.D. Thomas, A.G. Matches, J.A. Paterson R E Mo , .. rrow, 
D. Sicht, W.C. Stringer and H.B. Hedrick 
SUMMARY 
Carcasses from animals fed on 13 differing feeding regimens were 
evaluated for carcass characteristics and palatability of loin steaks. 
Carcasses from grass-fed (Treatments 8, 9 and 10) ana silage-fed (Treat-
ment 1) treatments had the lowest carcass weights, lowest dressing 
percentages and the lowest quality and yield grades. Steaks from the grass-
fed animals were scored the lowest by the taste panel for flavor, tenderness 
and overall acceptability. However, the taste panel scored steaks from 
the silage-fed animals similar to steaks from long-fed animals. Carcasses 
from animals fed grain on grass had the most external fat and the highest 
yield grade. Steaks from these carcasses were rated lower in flavor by 
the taste panel than steaks from animals which were fed grain while in 
drylot. Carcasses from all treatments except 8, 9 and 10 (grass-fed) 
produced steaks and roast which were rated as being acceptable by the 
taste panel. 
INTRODUCTION 
Due to an ever increasing world population, competition between animals 
and man for cereal grains is increasing. Because of this, researchers are 
investigating developing feeding programs that maximize the use of forage in 
the animal's diet. Forage is useful because the ruminant animal can convert 
it into meat. Also, forage can be grown on land that is not or could not be 
used for cereal grain production. 
Previous research has shown that animals finished strictly on forage 
diets are not acceptable to commercial meat processors and their meat has 
low consumer acceptability. Animals from strictly forage diets have low 
dressing percentages, low quality grade, and low tenderness and flavor 
desirability. 
Undoubtedly, grain is necessary in the animal IS diet to produce consumer 
acceptable meat. The problem being investigated is the proportion of ~orage 
and grain in the animals diet needed to produce acceptable meat and malntaln 
a profit potential for the producer. 
The ' objectives of the present study were to: 
1) measure the composition and quality of carcasses from 
animals fed varying amounts of forage and grain; 
2) assess by trained taste panelists the flavor, tenderness and 
overall acceptability of steaks from these carcasses. 
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PROCEDURE 
Feeding and Management Treatments Feeding and management treatments are 
outlined in Table 1. See report in present publication entitled "Comparison 
of Pasture Versus Feedlot Production Systems for Finishing Beef Cattle" by 
John A. Paterson et al. for more detailed description of the thirteen feed -
ing and managemenr-treatments. The thirteen treatments were catagorized into 
four systems: System 1 - silage, System 2 - grain on pasture, System 3 -
pasture, and System 4 - pasture followed by grain in drylot. 
Carcass Characteristics Animals were slaughtered at the University of 
Missouri abattoir or local packing company. After a 48 hour chill carcasses 
were assigned quality and yield grades according to USDA Beef Carcass Grading 
Standards. 
Taste Panel Evaluation One inch thick steaks from the anterior portion of 
the short loin were oven broiled at an oven temperature of 3500 F. to an in-
ternal temperature of 1580 F. Samples of cooked steak were presented to a 
six member taste panel, who evaluated the samples for tenderness, flavor, 
and overall acceptability. An eight point scale was used to score the samples, 
(8 = extremely desirable to 1 = extremely undesirable). 
RESULTS 
Carcass Quality and Composition The live weights of the animals at time 
of slaughter followed a predictable pattern (Table 2). The shorter fed ani-
mals (Treatment 1) and the grass-fed groups (Treatments 8, 9 and 10) had 
the lowest slaughter weights. All other feeding treatments produced animals 
with an average slaughter weight over 1,000 pounds. 
The fescue-fed animals (Treatment 8), had lower live weights than ani-
mals fed fescue overseeded with red clover or birdsfoot trefoil (Treatments 
9 and 10). Treatment 11, the corresponding long fed group to Treatment 8, 
also ranked below the long fed groups Treatments 12 and 13 corresponding to 
Treatments 9 and 10. This indicates that overseeding with red clover or 
birdsfoot trefoil resulted in increased gains which carried through the 
feedlot finishing phase. System contrasts for live weight are presented in 
Table 5. All systems were significantly different. 
Carcass weight data are presented in Table 2. The treatments that 
produced the heaviest live weight also produced the heaviest carcass weights. 
All treatments, with the exception of 1,8,9 and 10 produced acceptable 
weight carcasses. System analysis (Table 5) for carcass weight followed the 
same pattern as the live weight system analysis. Although there are statis-
tical differences, Systems 1, 2 and 4 produced carcasses of acceptable 
weights. 
Dressing percent was highly dependant on feeding regimen (Table 2). 
The lighter weight animals of Treatments 1 (silage-fed), 8, 9 and 10 (pas-
ture-fed) had the lowest dressing percentage. Treatments 4 and 5 were 
generally intermediate while the other long fed treatments had higher dressing 
percentages. Comparison of systems for dressing percentage is presented in 
Table 5. The only significant difference was the low dressing percentage of 
System 3, pasture-fed animals. 
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N 
U1 
Production 
system 
number 
I 
I 
I 
II 
II 
II 
II 
III 
III 
I I I 
IV 
IV 
IV 
Treatment 
number 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
TABLE" 1 
NUTRIT IONAl TREATMENTS 1 
~J; n te r i n g ph as e Grazing phase Finishing phase 
Corn silage Corn silage 
Corn silage Grain in drylot 
Corn silage Grain in drylot 
Hay, pasture Fescue Grain on pasture 
Hay, pasture Fescue & Red clover Grain on pasture 
Hay, pasture Fescue Grain on pasture 
Hay, past u re Fescue & Red clover Grain on pasture 
Hay, pasture Fescue 
Hay, pasture Fescue & Red clover 
Hay, pasture Fescue & Trefoi 1 
Hay, pasture Fescue Grain in drylot 
Hay, pasture Fescue & Red clover Grai n in drylot 
Hay, pasture Fescue & Trefoi 1 G ra in in dry lot 
lSee report in present publication entitled IIComparison of Pasture Versus Feedlot Production 
Systems For Finishing 8eef Cattle ll by John A. Paterson, et {L. 
TABLE 2 
MEANI LIVE WEIGHT, CARCASS WEIGHT AND DRESSING PERCENT OF STEERS 
AS INFLUENCED BY NUTRITIONAL TREATMENT 
Treatme~t 
Number 
L i v e ~~ e i q h t 
(Pound) 
Carcass Weight 
(Pound) 
Dressing Percent 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
839.47f 459.03d 54.67f 
968.90e 590.91 c 60.98ab 
1074.19bc 663.68a 61.82 a 
1021.67d 597.07bc 58.50e 
1049.19cd 615.07 b 58.62e 
1074.44bc 645.82 a 60.0qbc 
1089.04ab 655.53a 60.21 bc 
651.93h 344.44f 52.82g 
693.639 369.22e 53.199 
706.009 369.74e 52.379 
lO90.06ab 644.55a 59.06de 
1093.93ab 652.22a 59.63cd 
1113.78a 661.85a 59.42cde 
lWhere superscript letters differ within a column, means differ 
significantly (P~.05) from each other. 
2See Table 1 for a description of nutritional treatments. 
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Item 
Live Wt. 1 b. 
Carcas Wt. lb. 
Dressing 
Percent 
Quality Grade 
Fat Thickness, 
( in.) 
Rib Eye Area, 
(sq. in.) 
Yield Grade 
Flavor 
Tenderness 
Overall 
Acceptability 
TABLE 5 
MEANl CHARACTERISTICS OF STEERS 
AS INFLUENCED BY PRODUCTION SYSTEM2 
Production Syst~m2 
2 
959.01 a lO56.97b 
569.85a 626.90b 
59.12a 59.31 a 
9.3l a g.66b 
.41a .53b 
lO.36a lO.45 a 
2.S3a 3.42 b 
6.44a 6.2l b 
6.33a 5.7Sb 
6.42a 6.04b 
3 
683.S5c 
361.l4c 
52.79b 
5.00c 
.OSc 
7.S3b 
1.77c 
5.07c 
4.91 c 
5.0()c 
4 
lO99.44d 
652.94d 
59.37a 
9.6Sb 
.49d 
lO.91 c 
3.21 d 
6.4Sa 
6.1Sa 
6.34a 
lWhere superscript letters differ within the same line, means 
differ significantly (P<.05) from each other. 
2See Table 1 for a description of production systems. 
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USDA Quality grades are presented in Table 3. With the exception of 
Treatments 1,8,9 and 10 all treatments produced USDA High Good to Low 
Choice carcasses. Treatment 1 (silage- fed) carcasses were graded as USDA 
Low Good while Treatments 8, 9 and 10 (pasture-fed) were graded as USDA Low 
to Average Standard. Treatments 1,8,9 and 10 did not provide the energy 
necessary to grow and fatten animals to the Choice grade. Comparison of 
Systems (Table 5) indicate that Systems 1, 2-and 4 produced USDA high Good 
to low Choice carcasses while System 3 produced average Standard carcasses. 
The prima~ reason System 1 was significantly lower than Systems 2 and 4 
was due to the lower USDA Quality grade (Good- ) of Treatment 1. 
The animals on the high energy grain diets had greater external fat 
covering than the lower energy level diets (Table 3). In Treatments 1 
through 10 the amount of external fat cover was directly related to the 
energy level of the diet. However, Treatment 11 did not follow this pattern. 
Carcasses from Treatment 11 had less fat than those from Treatment 12 and 
13. Correspondingly, carcasses from Treatment 8 had less fat cover than those 
from Treatments 9 and 10 indicating Treatment 8 animals were on a lower 
nutritional plane than Treatments 9 or 10. Animals from Treatment 8 when 
placed in dry lot and fed grain, did not deposit as much fat as did animals 
from previous Treatments 9 and 10. However, ribeye area (Table 3) for Treat-
ment 11, within the 3 years and in the combined average, was not significantly 
different from Treatments 12 and 13. Still, in the combined average carcasses 
from Treatment 8 had significantly smaller ribeye areas than carcasses from 
Treatments 9 or 10. Treatment 11 animals had smaller ribeyes at the end of 
the pasture phase, but during the finishing phase in dry lot these animals 
underwent a more rapid rate of muscle growth than did animals on Treatments 
12 and 13. In other words, during dry lot feeding, Treatment 11 animals 
produced more muscle and less fat than animals on Treatments 12 and 13. This 
growth pattern can be attributed to compensatory growth of muscle by Treat-
ment 11 animals. 
System analysis (Table 5) indicates that System 3 had the smallest rib-
eye areas. However, System 4 had significantly larger ribeye areas than all 
other systems. 
Carcasses from Treatments 6 and 7, which had more fat thickness, also 
had higher yield grades (Table 3). Although carcass weights were not signif-
icantly different from those of Treatments 3, 11, 12 and 13, slightly smaller 
ribeyes combined with greater fat thickness resulted in higher yield grades. 
Fat thickness of Treatment 3 carcasses was not significantly different from 
that of Treatments 6 and 7, but the ribeye area was larger for Treatment 3 
carcasses. This resulted in the yield grade for Treatment 3 carcasses being 
significantly less than that of Treatment 6 and 7 carcasses. Carcasses from 
Treatments 8, 9 and 10 had the lowest yield grades. This was due mainly to 
the small amount of external fat cover. Less fat thickness for Treatment 11 
carcasses also resulted in a significantly lower yield grade than for Treat-
ment 12 and 13 carcasses. Yield grades were highest for System 2 and lowest 
for System 3 (Table 5). 
Treatments 8, 9 and 10 produced the highest cutability carcasses. How-
ever, their low USDA Quality grade and small muscle size would make these 
carcasses undesirable for production of steaks and roasts. Also, their low 
dressing percentage would increase their per volume slaughtering and process-
ing costs as compared to the treatments with higher dressing percentages. 
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TABLE 3 
MEAN l CARCASS GRADE, FAT THICKNESS AND RIB EYE AREA 
OF STEE RS 
AS INFLUENCED BY NUTRITIONAL TREATMENT 
Tr.eatment 
Number2 
Quality 
Grade 
Fat thickness 
(inch) 
Ri b Eye Area 
(sq. inch) 
Yield 
Grade 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
7.60e .22f 9.l8e 2.42e 
9.82 bc .45de 10.79abcd 2.79 a 
10.49a .56ab 11.22a 3.40b 
9.19d .49cde lO.36d 3.20bc 
9.41 cd .49cde 10.38d 3.23bc 
9.87abc .57ab 10.45cd 3.64a 
10.24ab .59a 10.65bcd 3.64a 
4.569 .079 7.469 1.78f 
5.30f .089 8.08f 1.73f 
5.14f9 .09g 7.94f 1.809 
9.87abc .43e 10.92abc 3.02c 
9.67bcd .51 bcd lO.82abcd 3.28b 
9.52cd .52bc 11.01 ab 3.31 b 
lWhere superscript letters differ within a column, means differ 
significantly (P<.05) from each other. 
2See Table 1 for a description of nutritional treatments. 
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All other treatments produced carcasses which could be easily utilized for 
fabrication into steaks and roasts. 
Steaks from animals on Treatments 8, 9 and 10 (pasture) were rated less 
desirable for flavor, tenderness and overall acceptability than steaks from 
animals on all other treatments (Table 4). System analysis (Table 5) shows 
that steaks from Systems 1 and 4 were not significantly different and were 
ranked higher than steaks from Systems 2 and 3. In System 1 all treatments 
were statistically the same. Silage feeding alone (Treatment 1) had no 
detrimental effect on flavor, tenderness or overall acceptability . as opposed 
to silage feeding followed by a high energy corn diet. This occurred even 
though carcasses from Treatment 1 had a significantly lower USDA Quality 
grade and marbling score than those from Treatments 2 and 3. 
System 2 was significantly higher than System 3 but lower than Systems 
1 and 4 for flavor. Still, System 2 had the same marbling score and a greater 
amount of external fat cover than Systems 1 and 4. Since System 2 animals 
were fed grain while still grazing on pasture it is possible that they still 
retained some of the flavor that is typical of animals fed on grass. 
Treatment 8 was given the lowest tenderness (Table 4). This was the 
only treatment rated as being slightly tough. 
Systems 1 and 4 rated significantly more tender than either System 2 
or 3 (Table 2). System 3 was significantly lower than all other systems. 
Acceptability scores for treatments and systems are presented in Tables 
4 and 2. As expected, Treatments 8, 9 and 10 (System 3) were given the 
lowest scores. Also, Treatments 4, 5, 6 and 7 (Sy~tem 2) were given the 
next lowest scores. Treatment 1, 2 and 3 (System 1) and 11, 12 and 13 
(System 4) showed little difference. 
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TABLE 4· 
MEANI TASTE PANEL SCORES2 OF LOIN STEAKS FROM STEERS 
AS INFLUENCED BY NUTRITIONAL TREATMENT 
Nutritional Flavor Tenderness Overall 
Treatment 3 Acceptab i 1 i ty 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
6.45abc 6.33a 6.4l ab 
6.5l ab 6.48a 6.48a 
6.33abcd 6.l5abc 6.3l abcd 
6.l4d 5.82bc 6.02 Cd 
6.l7cd 5.85bc 6.00d 
6.20bcd 5.76c 6.05cd 
6.35abcd 5.69 c 6.11 bcd 
5.06e 4.54e 4.98e 
5.l4e 5.13d 5.14e 
4.9ge 5.06d 5.05e 
6.50ab 6.22 ab 6.37abc 
6.36abcd 6.10abc 6.23abcd 
6.57a 6.23ab 6.44ab 
lWhere superscript letters differ within a column, means differ 
significantly (p< .05) from each other. 
2Range of scores: 1, extremely unacceptable to 8, extremely 
acceptable. 
3S ee Table 1 for description of nutritional treatments. 
31 
Progress 
Report 
FOUR-YEAR PERFORMANCE OF CATTLE FED IN OUTSIDE DIRT LOTS 
VS. INSIDE ON SLATTED FLOORS 
H. B. Sewe 11 
SUMMARY 
In a 4-year study, the performance of yearling steers 
fed in outside-dirt lots was compared with those fed inside 
on slatted floors in a commercial feedlot in North Central 
Missouri. Cattle were heavy-weight yearling steers with 
786 to 828 average initial weights and 1,100 to 1,170 lb 
final weights. 
In winter, yearling cattle fed a high concentrate 
ration in outside dirt lots with mounds had equal rates of 
gain but required 9.6% more feed for a unit of gain than 
cattle fed inside on slatted floors. In spring, summer and 
fall months, cattle fed in outside dirt lots gained 14% 
faster and required 5.4% less feed to make a pound of gain 
compared to cattle inside on slatted floors. The l2-month 
performance showed feed conversions to be similar for inside 
and outside cattle with cattle fed outside gaining 0.29 a 
pound faster daily than those fed inside. winters were be-
low normal in precipitation and temperatures during the 4-
years of this study. 
INTRODUCTION 
The performance of yearling steers finished for 
slaughter in outside dirt lots equipped with mounds and 
shades was compared to steer finished in two open-front con-
finement buildings with slatted floors and a manure pit. 
Hampton Feedlots Incorporated is a commercial lot with about 
4,000 head capacity located in North Central Missouri near 
Brunswick. 
This study includes steer cattle that were sold out of 
the lot from January 1, 1976 through December 31, 1979. 
Copies of the close-out records were made available by the 
management of the feedlot. 
The confinement buildings have fence line bunks with 
a 16-foot drive under roof on the north. There is a l2-foot 
opening on the south and the north side can be opened up in 
summer. The manure pit is 5 foot deep and is pumped out 
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about three times a year. An oxidation ditch was used 
until it became too costly to operate the paddle wheels. 
Outside dirt lots have mounds, shades, windbreaks and 
fence line bunks. Run-off is collected in a lagoon and 
manure accumulation is scraped from the lot and hauled to 
fields. 
PROCEDURE 
Cattle are given 20 square feet of floor space inside 
and approximately 400 square feet of space per head in out-
side lots. Incoming cattle are started on a high corn sil-
age ration and are usually on a high corn grain and supple-
ment ra·tion in 30 days. About 7 pounds of silage on a wet 
basis is fed per head daily with the corn grain ration. The 
silage was converted to 90% dry matter to calculate the feed 
conversions of the cattle in this study. 
Beginning weights of the cattle were the purchase 
weights at auctions. In .some cases the cattle were weighed 
at the lot with an appropriate shrink to make their weights 
characteristic of other incoming cattle. Final weights are 
taken at the lot the morning of departure and shrunk 4%. 
Cattle fed in the confinement barn have dressed about 1% 
more in winter and 0.5% more in summer than cattle fed in 
outside lots. Cattle inside have averaged about 63.5 dress-
ing percentage with the 4% shrink on weights taken at the 
lot. In this study, for comparison purposes the , final 
weights of cattle in the dirt lots were adjusted to 63.5 
dressing percentage, using a dress of 62.5% in winter and 
63.0% in summer for outside cattle. 
In order to separate the effect of winter and summer 
environment on the performance of cattle in the two types 
of lots, cattle were separated into winter and summer groups 
on the basis of when they were marketed. Cattle sold from 
January 1 to April 30 were put in the winter group and those 
sold from May 1 to December 31 were included in the summer 
group. The rationale was that cattle sold from January 
through April would have little opportunity to recover from 
muddy lots and cold weather effects that usually prevail 
from December through March in Missouri outside lots. 
RESULTS 
Winter 
Results of the winter test are given in Table 1. During 
the 4 years, records were obtained on 27 lots with'1,882 head 
sold from the confinement barns and 22 lots with 2,406 head 
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sold from the outside-dirt lots during the winter period. 
Death loss was kept to 0.43% and 0.58% in the inside and 
outside cattle, respectively. Steers averaged 786 and 792 
Ibs at the start and were fed for an average of 120 days in 
each lot. 
The actual sale weight and performance of the cattle 
in the dirt lots are shown in parentheses. These weights 
were adjusted for the 1% lower average dressing percent 
that outside cattle had in comparison to cattle fed inside. 
Adjusted weights will be used in all discussion of the com-
parative performances. Cattle were sold at average weights 
of 1,114 and 1,139 pounds. Cattle fed outside had 0.16 Ib 
greater average daily gain (2.89 vs 2.73) than cattle fed 
inside during the 4-year winter period. The average faster 
rate of gain for outside cattle for the 4-years is due to 
0.46 Ib average faster gain for outside cattle in 1977 
(Table 3). Average daily gains are similar for the two 
groups in the other 3 years. 
However, cattle fed inside required less feed to pro-
duce a pound of gain. Inside cattle had 8.6% more effici-
ent feed conversions or required 0.76 Ib less air dry feed 
to produce a pound of gain (8.85 vs 9.61). Cattle fed out-
side ate enough more daily feed (27.8 vs 24.2 Ibs) to com-
pensate for their higher feed requirements and thereby gain 
as fast as inside cattle. Cold temperatures are known to 
cause cattle to incre2se their feed intake. There may have 
been other factors that caused cattle in the outside lots 
to eat 15% more feed daily. 
The yearly data for the winter period are shown in Table 
3. Notice that the better feed conversions for the inside 
cattle are very consistent from year to year, ranging from 
0.7 to 1.0 Ib less feed per pound of gain. As previously 
mentioned, all of the superiority for daily gain by the out-
side cattle occurred in one winter, 1977. The temperature 
data for the Brunswick, Missouri area listed in Table 6 
show the winter of 1976-77 to be below normal in temperature 
from November through February, but not as cold as the next 
two winters. The winter of 1976-77 had less precipitation 
in November and December than the other years which may have 
kept lots in better shape throughout the winter and caused 
cattle to gain faster. However, feed conversions were no 
better on a comparison basis with inside cattle this year 
than in other years. Outside cattle were fed longer and to 
heavier weights than inside cattle in the 1977 winter period. 
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Summer 
There were 30 pens with 2,099 head in confinement and 
27 pens with 3,011 head in the outside-dirt pens in the 4-
year summer study (Table 2 ) . Death loss was twice as great 
in the inside pens (0.80 vs 0.37% ) , but was not exorbitant. 
Cattle were fed 114 and 117 days, went on feed at 813 and 
828 Ibs and came out weighing 1,107 and 1,167 Ibs for the 
inside and outside steers, respectively. Cattle fed inside 
averaged about 0.5 higher dressing percent in summer ac-
cording to the feedlot manager, Jerry Weydert. The outside 
cattle's final weights were adjusted from 63 to 63.5 dress-
ing percentage. The actual weights of outside cattle are 
shown in parentheses (Table 2 ) . 
Ca·ttle sold from Nay through December performed better 
in outside lots. Outside cattle gained 0.36 Ib faster daily 
(2.90 vs 2.54) and required 0.50 lb less air dry feed to 
produce a pound of gain than inside cattle (8.73 vs 9.23 ) . 
Cattle fed outside ate 8% more daily feed, gained 14% faster 
and required 5.4% less feed for gains (Table 2 ) . 
The performance by years is given in Table 4. Again, 
the data from year to year are fairly consistent. Cattle in 
outside pens had greater average daily gain each year. The 
difference was greatest in 1976 with cattle outside gaining 
0.55 lb faster a day than cattle inside (3.02 vs 2.47 ) . 
Cattle in outside lots required less fed for gain in 3 of 
the 4 years. Feed conversions were better for inside than 
outside cattle in 1979 (9.33 vs 9.57 ) . Cattle in the dirt 
lots were fed longer (122 vs 97 days ) and taken to heavier 
weights than inside cattle, which may account for the better 
feed conversions for cattle fed inside this year. 
Discussion 
The better performance of cattle fed in outside lots 
during spring, summer and fall months is surprising. Out-
side lots do have shades. It may be that cattle in the 
confinement buildings are getting some heat stress, ammonia 
fumes or other stresses that are depressing their perfor-
mance during summer months. Weather data in Table 6 show 
July and August temperatures to average below normal f o r 
all 4 years. 
In this 4-year study the average performance for the 
total year was slightly better in outside dirt lots than I 
with cattle fed inside on slatted floors. The better feed 
conversions for cattle fed inside and sold during the first 
4 months of the year was offset by better conversions for 
cattle fed outside and sold during the remaining 8 months 
of the year. 
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Comparative Performance of outside Cattle 
ADG F/G 
Winter 4 mos (1/3) 0.16 lb x 1 = 0.16 0.76 x 1 = 0.76 
Summer 8 mos (2/3) 0.36 lb x 2 = 0.72 -0.50 x 2 = -1.00 
0.88 - .24 
Divide by 3 for year avg 0.29 - .08 
Figuring twice as many cattle are sold in ·the 8 summer 
months as the 4 winter months, cattle fed outside would have 
averaged 0.29 lb faster daily gains and required 0.08 less 
feed to make a pound of gain than cattle fed inside. Thus, 
there was no increase in rate of gain or feed conversion ad-
vantage for inside cattle to pay for the extra cost of the 
confinement buildings. Better salability of the cat~le due 
to being cleaner, or some management advantage, or less labor 
would have to be present to make the inside lots profitable 
on the basis of these data. 
Precipitation was below normal for most of the winter 
months of this study. Temperatures were below normal, too, 
so lots were not thawing out and mud was not a severe pro-
blem in these winters. Cattle fed in dirt lots and inside 
slatted-floor lots performed about the same in the winter 
of 1970-71 and 1971-72 at the University of Missouri Weldon 
Spring Experiment Station (Table 7). The following year of 
1972-73 was a wet winter with severe muddy lot problems and 
cattle fed inside gained 36.4% faster and required 24.6% 
less feed for gains than cattle in outside dirt lots. A 
wet winter with a severe mud problem could give the inside 
lots of our study much more advantage than shown in this 
study. 
Cattle fed outside in dirt lots with shade during summer 
had similar performance to cattle fed inside at the Weldon 
Spring Experiment Station (Table 7). Daily gains were about 
the same (2.55 vs 2.57) and feed conversions were only 3.5% 
better inside for an average of 2 years. 
36 
Table 1 
winter Summary:l Steer Performance in Confinement 
Slotte d-Floor vs Dirt Lots (197G-79 ) 
---- ------- - -
Confin nt Dirt 2 Difference m Ib % 
- -_._- -- --
No. 10- s 27 22 
No. h ead 1,882 2,406 
Death loss, % 0.43 0.58 
Avg days f ~ d 120 120 
Avg init'al wt, Ib 786 792 
Avg final wt , Ib 1,114 (1157 ) 1,139 
Avg gain/head, Ib 328 ( 365 ) 347 
Avg daily feed , Ib 3 24.2 27.8 3.60 14 . 9 
Avg da'ly ga n , Ib 2.73 ( 3.04 ) 2.89 0.16 5.9 
Feed/ b gain, Ib 3 8.85 (9.14 ) 9.61 0.76 8.6 
Dressing, % 63.5 ( 62.5 ) 63.5 
lCattle marketed from January 1 to April 30 
2Actual final weights in parenthesis; weights used in compari-
son adjusted from 62.5 to 63.5% dress 
3, d Alr ry 
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Table 2 
1 Summer Summary: Steer Performance in Confinement 
Slotted-Floor vs Dirt Lots (1976 -79 ) 
Confinement Dirt2 Difference lb % 
No. lots 30 27 
No. head 2,099 3,011 
Death loss, % 0.80 0.37 
Av days fed 114 117 
Avg initial wt, lb 813 828 
Avg final wt, lb 1,102 (1176 ) 1,167 
Avg gain/head, Ib 289 (3 48 ) 339 
Avg daily feed, Ib 3 23.44 25.32 1.88 8.0 
Avg daily gain, Ib 2.54 (2.97) 2.90 0.36 14.0 
Feed/cwt gain 9.23 (8 .50 ) 8.73 -.50 
Dressing, % 63.5 (6 3.0 ) 63.5 
1 Cattle marketed from May 1 to Dec. 31 
2Actual final weights in parenthesis; weights used for 
comparison adjusted from 62.5 to 63.5 dressing percentage 
3. d Alr ry 
.38 
5.4 
Table 3 
winter1 Performance of YearJing Steers in Confinement 
vs Dirt IDts by Years (1976- 79) 
--- - - .~--.-. - - - -.-.--- ----- - - ---- - -- - ---- - ------- Avg-2 Avg Avg Avg Avg 
Year Type No No. Di d Duys Int Final Gin Daily Lot Pens He d % Fed wt wt lb Gin Ib Ib 1b lb 
----_._------ --- - --- _._-_ .. _--- ------.. - .• --- -.. - -- - - -----.-. --- - -'-----~.--
76 C 10 670 0.6 J26 786 1109 323 2.56 
76 D 5 600 1.0 124 767 1084 3 317 2.56 
D'ff _nce 0.00 
77 C 6 404 0.5 110 771 1075 304 2. 76 
77 D 4 564 0.5 J 26 773 1179 3 406 3.22 
Diff . once 
- 0.46 
78 C 4 271 0.7 127 734 ] 145 411 3.24 
78 D 7 672 0.7 112 794 11563 362 3.23 
Difference 0.01 
79 C 7 577 0.0 117 829 1137 308 2.63 
79 D 6 570 0.0 122 822 11393 317 2.60 
Difference .03 
------
\vin er season is cattle ffi:1rketed from January 1 to April 30 
2C _ confine.n nt- slotted floor ; D - outside, dirt lots with mounds 
Avg. 
Feed/ 
lb gain 
lb 
9.0 
9.7 
0.7 
8.0 
9.0 
1.0 
8.4 
9.2 
0.8 
9.7 
10.5 
0.8 
3Cattle in dirt lots dressed about 62.5% on average, confinement cattle 
averaged about 63.5% dress. Final weights of cattle in dirt lots 
adjusted from 62.5 to 63.5% dress. 
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Table 4 
1 f' f' Summer Performance 0 Steers lD Con lnement 
vs Dirt Lots by Years (1976-79) 
2 Avg Avg Avg Avg Avg Avg 
Year Type No. No. Died Days Int Final Gain Daily Feed/ Lot Pens Head % Fed Wt Wt lb Gain lb gair lb lb lb lb lb 
76 C 8 542 .92 119 796 1090 294 2.47 8.79 
76 D 9 1071 .65 122 803 11723 369 3.02 8.09 
Difference -0.55 0.70 
77 C 8 540 .74 109 822 1115 293 2.69 9.00 
77 D 11 1393 .14 114 819 11543 335 2.94 8.83 
Difference -0.25 0.17 
78 C 10 666 .75 122 799 1095 296 2.43 9.70 
78 D 3 220 .45 99 895 1156 3 261 2.64 8.90 
Difference -0.21 0.80 
79 C 4 261 .77 97 864 1118 254 2.62 9.33 
79 D 4 327 .31 122 857 12023 345 2.83 9.57 
Difference - .21 -0.24 
lSummer is cattle marketed from May 1 to December 31 
2C - confinement-slots; D - dirt mounds 
3Fina1 weights of cattle on dirt adjusted from 63 to 63.5% dressing 
percentage. 
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Table 5 
Total Inches Precipitat ion and Departu re from Normal 
Brunswick, MO Weather Station 
Year 1975-76 76 - 77 77 - 78 78 - 79 
Nov. 3.27 .43 4.72 4 . 30 
1.59 -1.25 3.04 2.62 
Dec. 2.87 .37 .87 1.63 
1 .17 -1.33 -.83 - ---:07 
Jan. .97 1.81 .75 3.31 
- ---:s7 --:25 -.81 1.75 
Fe b. 1.88 .62 1.54 .97 
--:39 - ----:87 --:os - --:52 
March 3.87 4.10 2.26 2.57 
1.11 1.34 -~ - ---.---r9 
Apr. 3.92 1.27 8.02 3.50 
--:20 -2.45 4":30 - ----:22 
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No r ms 
1.68 
1.7 
1.56 
1.49 
2.76 
3.72 
Year 
Nov. 
Dec. 
Jan. 
Feb. 
March 
July 
Aug. 
Table 6 
Average Monthly Temperature (F) and Departures 
From Normal 
Brunswick, MO Weather Station 
1975-76 
46.5 
~ 
33.4 
- .-9 
25.4 
-2.8 
45.4 
3:9 
77.8 
-.-3 
75.1 
--r.6 
76-77 
34 . 5 
-9.5 
26.0 
-6.5 
11.5 
-16-:7 
31.2 
-1-:5 
46.9 
--s:-4 
79.0 
-.-9 
74.2 
-2:5 
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77 - 78 
43.1 
=----:9 
27.5 
-5.0 
17.1 
-11.1 
17.2 
-15.5 
35.0 
-~ 
78.0 
-.-1 
74.5 
-~ 
78-79 
43.8 
=---::-2 
30.4 
-2.1 
12.0 
-16.2 
18.7 
- 14.0 
40.7 
-.-8 
75.7 
-2-:4 
74.1 
-2-:6 
Norms 
44.0 
32.5 
28.2 
32.7 
41.5 
78.1 
76.7 
1 Table 7 
Summer - Weldon Spring, MO 
Year 
1970 
1971 
1972 
Avg 
Difference, % 
Outside-dirt 
ADG Feed/cwt 
Ib Ib 
2.61 
3.04 
2.00 
2.55 
875 
655 
931 
820 
luniv. of Missouri bulletin SR222 
1 Table 8 
Inside-slat 
ADG Feed/cwt 
Ib Ib 
2.63 
3.18 
1.90 
2.57 
( 0 . 8 ) 
845 
584 
945 
791 
( 3 • 5) 
winter - Weldon Spring, MO 
Outside-dirt Inside-sla,t 
Year ADG Feed/cwt ADG Feed/cwt 
Ib Ib Ib Ib 
70 -71 2.92 765 2.75 716 
71-72 2.62 726 2.36 778 
Avg 2.77 746 2.56 747 
Difference, % (-7.6 ) (0 ) 
72-73 1.73 1,032 2.36 778 
Difference, % (36.4) (24.6) 
I . UnlV. of Missouri bulletin SR222 
43 
Progress 
Report 
BREWERS DRIED GRAINS AS A PROTEIN SUPPLEMENT FOR GRAZING 
BEEF STEERS 
J.A. Paterson, O.K. Bowman, G.B. Garner, R.E. Morrow~ 
T. Fairbrother, and D. Jacobs 
SUMMARY 
One hundred-five crossbred steers weighing 364 lbs were allotted at 
random to fifteen 6.6 acre grass pastures (seven steers/pasture) to eval-
uate daily gains for the following treatments: (1) grass only, (2) grass 
+ two pounds corn starch supplement, and (3) grass plus two pounds brewers 
dried grains supplement. Steers were allotted to fescue (Kentucky 31), 
orchard, or timothy grass pastures to also test differences among grass 
species. The experiment started October 2 and ended December 17. Average 
daily gains across all grass species for the steers were: grass alone, 
.75 lb; grass + corn starch, .92 lb; and grass + brewers grains, 1.14 lb. 
Daily gains for steers grazing the different grass species across all 
supplement treatments were: fescue, 1.03 lb; orchard, .75 lb; and timothy, 
1. 02 1 b. 
Preliminary results indicate that steers gain more when fed a ruminal 
bypass protein source than when fed an energy source with no bypass pro-
tein. Steers grazing fescue or timothy grass pastures gained more than 
steers grazing orchard grass pastures because of availability of water 
soluble carbohydrates. 
INTRODUCTION 
Recent research data has indicated that much of the feed protein beef 
cattle consume is rapidly degraded in the rumen to ammonia, and if not 
subsequently incorporated into microbial protein, it is excreted in the 
urine. Researchers are developing techniques whereby expensive supple-
mental protein sources are more efficiently utilized by the ruminant 
animal and not unnecessarily degraded to ruminal ammonia. Among these 
are treatments using heat, aldehydes, tannins, or the selection of protein 
sources that are resistant to bacterial degradation. It has been suggested 
that as much as 70-80% of the protein in pasture grasses is degraded to 
ruminal ammonia by bacteria. If the bacteria do not incorporate all 
ammonia into microbial protein, then this excess ammonia will also be 
excreted. For the rapidly growing steer, microbial protein alone may not 
entirely meet the daily animal protein requirements, thus requiring the 
cattle feeder to purchase an expensive supplemental protein source. 
Data from other universities (Nebraska and Wisconsin) using feedlot 
or dairy conditions has indicated that brewers grains, a byproduct of 
the beer brewing industry, is resistant to ruminal protein degradation. 
Because brewers grains are resistant to bacterial degradation, more 
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protein bypasses into the small intestine. 
The objectives of this experiment were to compare: (1) steer daily 
gains when fed grass alone or supplemented with either corn starch sup-
plement or brewers dried grains supplement and (2) daily gain due to 
grazing either fescue, orchard, or timothy grass pastures. 
EXPERIMENTAL PROCEDURE 
One hundred-five crossbred steers weighing 364 1bs were randomly 
allotted to fifteen different 6.6 acre pastures (seven steers/pasture). Of 
the fifteen pastures, six were orchard grass, six were timothy, and three 
were fescue. 
Steers were assigned to one of three supplemental feeding treatments: 
(1) grass alone, (2) grass + two pounds corn starch supplement, or (3) 
grass + two pounds brewers dried grains supplement, Table 1. 
To aid in determining if animal response to type of supplement fed 
was due to energy or protein, both supplements were formulated to contain 
approximately 63% total digestible nutrients (TON) . For the corn starch 
supplement, protein from the cottonseed hulls was assumed to be essentialy 
fiber bound and unavailable to the animal. The calculated protein value 
for the corn starch supplement was 4.1% and the protein value was 22.4% 
for the brewers dried grains supplement. Steers were fed once each day 
in troughs and trace mineralized salt was provided free choice in block 
form. Steers were removed from all feed and water for 16 hours prior to 
initial and final weighings. 
RESULTS AND DISCUSSION 
Steers grazing grass alone gained less than steers supplemented with 
either corn starch or brewers dried grains, Table 2. Averaging per-
formance across the three species of grasses steers grazing grass alone 
gained .75 lb, while steers supplemented with corn starch gained .92 lb, 
and steers supplemented with brewers dried grains gained 1.14 lb, Table 3. 
Supplementing with corn starch improved gains 22.7% over grass only fed 
steers while supplementing with brewers grains improved gains 52.0% over 
steers grazing grass only. 
Comparing daily gains for steers fed corn starch vs. brewers grains 
found that steers gained 23.9% faster when fed brewers grains than when 
fed corn starch. 
The improvement in gain for steers fed corn starch may be due to the 
addition of a readily fermentable carbohydrate source which could increase 
the amount of microbial protein presented to the small intestine for sub-
sequent proteolysis and amino acid absorption. This may also be the case 
for steers fed brewers grains supplement since the energy content was 
similar to the corn starch supplement. However, it may also be suggested 
that since gains were 23.9% faster for steers fed brewers grains than for 
steers fed corn starch, the known ruminal bypass protein may have better 
met the animal's need for total metabolizable protein. This data would 
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indicate that given the age, weight, and requirements of these steers, 
there was more of a supplemental protein need than a supplemental energy 
need. 
Supplementing corn grain as an energy source instead of corn starch 
could have given different results since the protein in corn is somewhat 
resistant to ruminal bacterial degradation. Because of the contribution 
in corn grain of both energy and protein, it becomes difficult to deter-
mine if the animal response is due to energy or protein of a combination 
of both. 
Supplementing soybean meal or cottonseed meal to pasture cattle also 
can be difficult to evaluate for energy or protein response. Since many 
protein sources have appreciable energy content, response may often be due 
to energy utilization . Other data has found that up to 70% of the protein 
from these oil meals can be degraded in the rumen, leaving only 30% of 
total supplemental protein to be bypassed into the small intestine for 
eventual amino acid absorption. Researchers at Nebraska (Merchen and 
Klopfenstein) measured that approximately 50% of the protein in brewers grains 
escaped ruminal degradation, theoretically allowing for increased digest-
ible protein to enter the small intestine. 
It was assumed that steers grazing grass alone would have a suf-
ficient amount of ruminal ammonia since the protein content of the grasses 
normally is analyzed to contain at least 12-13% for the fall regrowth, and 
is 70% degradable to ruminal ammonia. At these levels, it would appear 
that protein content (as determined by previous laboratory analysis) of 
the forages would be adequate for these steers. Feedlot research has con-
cluded that if protein is in excess of the animal's needs then any 
supplemental protein source fed becomes difficult to evaluate. However, 
for this research, assuming that the majority of forage protein is degraded 
to ruminal ammonia and not reincorpororated into microbial protein, the 
addition of a ruminal bypass protein would better meet the animal's needs 
for total metabolizable protein. 
Steers grazing the different fall pasture grasses performed better on 
fescue and timothy grasses than did steers grazing orchard grass. Other 
data has found that tall fescue grass during fall regrowth accumulates much 
new tissue growth which is highly digestible due to accumulation of water 
soluble carbohydrates. Timothy grass would also be expected to accumulate 
readily digestible carbohydrates somewhat similar to tall fescue. The 
slower gains for steers grazing orchard grass may be due to a smaller 
amount of readily digestible carbohydrates and a larger amount of slowly 
digestible plant cell walls. Agronomists suggest that under Missouri fall 
conditions, orchard grass may have had a lower digestibility due to infest-
ation with rust . Orchard grass that exhibited 30% rust infestation would 
have a markedly decreased digestibility as compared to fescue or timothy 
that had no rust, Tables 3 and 4. 
46 
Table 1. Composition of Supplements for Pasture Experiment, (% dry basis). 
Supplement 
~redient Corn Starch Brewers Grains ------------------~~~~----------~~~~~~~--------
Cottonseed Hulls 59 
Molasses 15 
Salt 
Corn Starch 
Brewers Grai ns 
Estimated Nutrient Composition 
Crude Pro tei n 
Total Digestible Nutrients 
25 
4. 1 
63.0 
19 
5 
1 
75 
22.4 
62.5 
Table '2. Average Daily Gain for Steers Due to Type of Supplementa 
Item 
No. Animals 
Grass Alone 
35 
Da il y ga in, 1 b 
Percent Improvement 
Corn Starch vs Grass Alone-
Brewers Grains vs Grass Alone-
Brewers Grains vs Corn Starch-
.75 
Treatment 
Corn Starch 
35 
.92 
+22.7 
aDai1y gains averaged across all pasture types. 
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Brewers Gra ins 
35 
1. 14 
+52.0 
+23.9 
Tab 1 e .3. Steer Daily Gain for Pasture Experimenta 
Grass Species Treatment 
2 lb 2 lb 
Grass only Corn Starch Brewers Grains 
Fescue 
No. Animals b 7 7 
Daily gain, lb .83 .92 
Orchard 
No. Animals c 14 14 
Daily gain, lb .53 .91 
Timothy 
No. Animals 14 14 
Da i1 Y 9 a in, 1 b . 88 .93 
aAverage initial weight of steers was 364 lbs. 
b 
Tri a 1 
One rep/treatment. 
cTwo reps/treatment with seven animals/rep. 
Table 4. Average Daily Gains Due to Specie of Grass a 
Item Grass 
No. Animals 
Daily gain, lbs 
Percent Improvement 
Fescue vs Orchard 
Fescue vs Timothy 
Timothy vs Orchard 
Fescue 
21 
1 .03 
+37.3 
+ .9 
aAnimals gain averaged across supplements. 
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Orchard 
42 
.75 
1 as ted 
7 
1. 34 
14 
.83 
14 
1 .26 
76 days. 
Timothy 
42 
1 .02 
+36.0 
Progress 
Report 
PROTEIN SOURCE AND SELENIUM ADDITION FOR GROWING BEEF 
HEIFER DIETS 
J.A. Paterson, O.K. Bowman, R. Kantor, S. Clarkson, 
and S. Morris 
SUMMARY 
A metabolism trial and a growth trial using Hereford heifers (300 - 360 
lbs) was conducted to compare intake, digestibility, nitrogen retention, 
and feedlot performance when fed either soybean meal (SBM) or dehydrated 
alfalfa (dehy) supplemented with or without. 1 ppm selenium (Se). 
Heifers fed dehy consumed more dry matter, more nitrogen, and 
retained more nitrogen than heifers fed SBM. The addition of Se to the 
different diets did not increase dry matter digestibility, nitrogen 
retention, or percent nitrogen retained. 
Heifers fed dehy consumed slightly more dry matter than heifers fed 
SBM, but average gains and feed efficiency were not better than for SBM 
fed animals. Supplementing Se to the dehy diet improved daily gain 9% 
and improved feed efficiency 6%. The addition of Se to the SBM diet did 
not affect animal performance. 
INTRODUCTION 
The cost 6f protein supplements for growing beef cattle diets has 
caused researchers to continually look for methods of improving the effic-
iency with which protein is absorbed from the small intestine. Certain 
protein sources such as dehydrated alfalfa have been shown to be resistant 
to ruminal bacterial degradation, thereby allowing increased feed protein 
to enter the small intestine. Other protein sources such as cottonseed 
meal and soybean meal are rapidly degraded to ammonia in the rumen with 
much less protein escaping into the small intestine. 
In recent years researchers have reported that small amounts of the 
trace element selenium (Se) are necessary for growth and productivity of 
animals. Selenium has been found to be an element that follows the metab-
olic pathways of sulfur, and it may be combined into amino acids. Recent 
research from Ohio has reported that selenium is more critical during 
early stages of animal growth and in diets deficient in protein. 
The objectives of this research were to: 
(1) compare heifer metabolism criteria when fed diets deficient in pro-
protein that were supplemented with a bypass protein source, dehy-
drated alfalfa (dehy) or soybean meal (SBM); 
(2) evaluate metabolism criteria when supplemental Se was added to the 
different protein source diets; 
(3) compare heifer feedlot performance when fed diets supplemented with 
dehy or SBM; 
(4) and to evaluate the addition of supplemental Se to the different 
diets. 
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PROCEDURES 
Metabolism Trial 
Eight Hereford heifers weighing approximately 340 pounds were al -
lotted to the four diets listed in Table 1. Two metabolism periods were 
conducted so as to give four animal observations per diet. Selenium as 
Na2Se0 3 was added to the respective diets to supply .1 ppm additional Se. 
Heifers were adapted to the diets for ten days with feces, urine, and 
feed refusals collected for the next seven days. Urine was collected 
by inserting a catheter into the bladder of each of the animals and 
connecting the catheter to rubber tubing which drained into five gallon 
containers. Blood samples were drawn on the first day of the trial and 
again on the seventeenth day and analyzed for Se using neutron activation 
procedures . This was done for the first period only. 
Feed, fecal, and urine samples were analyzed for dry matter content 
by drying samples at 2120F for 24 hours. Nitrogen analysis was determined 
by the macro-kjeldahl procedure. 
Growth Trial 
Forty-eight heifers weighing 322 pounds were randomly allotted to 
eight pens to evaluate animal performance when fed: (1) SBM, (2) SBM + 
Se, (3) dehy, and (4) dehy + Se, Table 1. Supplemental Se (as Na 2Se0 3) 
was added to the respective diets to supply approximately. 1 ppm addi-
tional Se. 
Animals were removed from feed and water for 16 hours prior to 
initial and final weighings. The trial lasted 80 days . All animals 
were fed once daily. 
RESULTS 
Metabolism Trial 
Heifers fed SBM consumed less dry matter than did heifers fed dehy, 
(8.71 .vs. 9.88 lb, respectively), Table 2. Ration digestibility, nitrogen 
intake and percent nitrogen retained were less for heifers fed SBM than 
for heifers fed dehy. 
The addition of Se to the SBM diet did not improve intake, digest-
ibility, or percentage of nitrogen retained. However, the addition of Se 
to the dehy diet appeared to increase intake, but digestibility or percent 
nitrogen retention were not improved. 
Neutron activation analysis of blood serum indicated that the addi-
tion of Se (as Na 2Se0 3) to SBM or dehy diets increased values more than 
if it had not been added. 
Growth Trial 
Heifers fed dehy consumed more dry matter, but gained only 3% faster 
than heifers fed SBM, Table 3. Feed efficiency was slightly better for 
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heifers fed SSM than for heifers fed dehy. The addition of Se to the 
dehy diet increased daily gain 9.6% and improved feed efficiency 6%. 
The addition of Se to the SSM diet did not affect any of the parameters 
measured. 
Table 1. Composition of Diets for Heifer Growth and Metabolism Trials, 
(% dry basis) 
Treatments 
Ingredient SBM SSM + Se Dehy Dehy + Se 
Corn Silage 93.04 93.04 75.44 75.44 
Soybean Meal 5.67 5.67 
Dehy alfalfa 20.63 20.63 
Urea .23 .23 .34 .34 
Molasses 2.71 2.71 
Salt .25 .25 .25 .25 
Vito A D E premix .02 .02 .02 .02 
Trace mineral premix .01 .01 .01 .01 
Dical .78 .60 .60 .60 
Na 2Se03 + + 
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Table 2. Heifer Metabolism Data for Source of Protein with or without 
Supplemental Se. 
Treatment 
Item SBM SBM + Se Deh~ Dehy + Se 
No. Animals 4 4 4 4 
Feed intake, 1b 8.75 8.66 9.54 10.21 
Ration DMD, % 63.73 61.07 64.38 68.68 
N i ntake/ day, g 65.95 64.78 71.74 71.26 
N retention, g 20.60 16.17 26.99 25.90 
% retention 31.24 24.96 37.62 36.35 
Blood Se, llg/m1 
initial .050 .038 .042 .052 
final a .053 .052 .054 .072 
aFinal blood Se value taken after 17 days on test, 
two observations/treatment. 
Table 3. Heifer Feedlot Performance for Source of Protein with or 
without Supplemental Se 
Treatment 
Item SBM SBM + Se Deh~ Dehy + 
No. Anima1sa 12 12 12 12 
Initial weight, lb 313 334 327 314 
Daily gain, lb 1 .49 1 .47 1 .46 1 .60 
Feed intake 8.62 8.83 9.82 10.13 
Unit of feed/unit gain, {FIG) 5.79 6.01 6.73 6.33 
aTwo reps of si x heifers/treatment. 
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THE EFFECTS OF TRANSPORTATION AND PRE-SLAUGHTER HANDLING 
STRESS ON SLAUGHTER CATTLE 
T.G. Ebinger, J.M. Asplund, H.F. Mayes, M.F.. Anderson 
and H.B. Hedrick 
SUMMARY 
After completing four trials, the first three dealing primarily 
with transportation, the most recent with pre-slaughter handling, 
data indicate that only a small portion of the weight loss due to 
transportation and pre- slaughter handling can be attributed to gut -
fill. There also appeared to be a considerable loss of profit-
producing tissue. The greatest losses occurred early in the 
transportation process. Furthermore, time in transit may have been 
more critical than actual distance traveled. 
INTRODUCTION 
This experiment is one in a series, and is part of a larger 
project funded by USDA/SEA. The purpose of the project is to 
study those factors which could be held accountable for the weight 
loss experienced due to transportation and handling of cattle from 
feedlot to slaughter. Work done earlier by the same team, indicated 
that loss of gutfill contributed only a small portion of the total 
loss of weight. 
PROCEDURE 
In the first three trials, forty-two fat steers were purchased 
from local feedlots. These steers were selected on the basis of 
uniformity. At the feedlot these steers were ear-tagged, weighed 
and blood samples were taken. They were then transported directly 
to the UMC South Farm and separated into seven groups, six steers 
in each treatment group. The aninials were arranged randomly in the 
trucks various compartments to avoid any bias due to positional 
effects. One group was slaughtered immediately upon arriving in 
Columbia and another group of six, was held without feed and water 
for two days before slaughter. The remaining 30 animals were 
reloaded and transported during daylight hours, before returning 
to Columbia. Three more groups were removed, one group of six 
was slaughtered immediately, one held two days without feed or 
water, and another group was held seven days at the beef farm with 
access to feed and water similar to the diet they received at the 
feedlot. The remaining two groups were reloaded onto a straight 
bed truck and transported during the night for a total of 750 miles. 
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Upon returning to Columbia, one group was slaughtered immediately , 
while the final group was held for two days with acces s to water 
only. 
The seven groups are identified as: 
SHIS - Short haul, immediate slaughter 
SH2DH - Short haul, 2 day hold 
IHIS - Intermediate haul , immediate slaughter 
IH2DH - Intermediate haul , 2 day hold 
IH7DH - Intermediate haul, 7 day hold 
LHIS - Long haul , immediate slaughter 
LH2DH - Long haul , 2 day ho 1 d 
All animals were weighed and blood samples taken at each stop 
in the handling process. After being killed, the viscera were 
weighed and the contents of the major organs were weighed and 
sampled. Carcasses were graded and pH and color changes were 
recorded. 
The first trial was conducted in October , 1978, when ambient 
temperatures were considered thermoneutral; the second in February, 
1979, when ambient temperatures fell to below -lOoF; and the third 
in August, 1979, when temperatures exceeded 900 F and extremely high 
humidities were experienced. These periods will be called, normal, 
cold and hot, respectively. 
In the most recent trial, which was conducted in April, 36 
steers were selected from a local feedlot . Again, uniformity was 
the basis for selection. After arriving in Columbia, they were 
held off feed for two days. At which time they were given access 
to a diet of corn silage and corn, similar to the diet they were 
fed at the feedlot. Caution was taken in adjusting those steers 
to the hot ration, therefore the corn was increased gradually 
until they reached full feed in approximately 12-13 days. 
This group of 36 steers, was divided into two unequal groups. 
One group of 30 steers was to be handled twice a week for five 
weeks, in an attempt to condition these animals to the weighing 
and handling process. The remaining six animals were not condi-
tioned. They were weighed and handled on the day of slaughter 
only. 
The group of 30 steers to be conditioned were further subdivided 
into five groups of six animals per treatment group. Two groups of 
six were slaughtered immediately. One group (B) was held off feed 
and water for 22 hours prior to slaughter. One group (E) was taken 
directly off feed and water and transported for 50 miles to slaughter, 
and one group (0) was held off feed and water for 17 hours and transported 
50 miles prior to slaughter. 
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These six groups are identified as: 
A - Conditioned, immediately slaughtered 
B - Conditioned, held off feed and water 22 hours 
before slaughter 
C - Conditioned, immediately slaughtered 
D - Conditioned, held off feed and water 17 hours 
transported 50 miles before slaughter 
E - Conditioned, directly off feed and water, 
transported 50 miles before slaughter 
F - Not conditioned, immediately slaughtered 
All 36 animals were ear-tagged, weighed and blood samples 
taken upon arriving at the beef farm, and were again weighed 
and blood samples taken at the abattoir. 
RESULTS 
The shrink data from the first three experiments (normal, cold 
and hot) are presented in Table 1. Most of the weight losses occurred 
in the early part of the transportation process, with over 4% total 
shrink for cattle handled under the normal and cold conditions. An 
additional 3% was lost during hot conditions, but essentially no 
additional weight was lost during this same period. The influence 
of time in transportation on live weight loss is illustrated in Figure 1. 
Holding animals for two days without feed and water increased 
shrink by an additional 2-4%. The LH2DH group received water and 
therefore did not lose any additional weight during the holding 
period. 
Cattle shipped under the normal and cold regimens behaved 
similarly and according to the expected pattern. There were 
several noted changes when cattle were transported under the hot 
conditions. First, there was very little shrink during the initial 
shipping period. This might be explained by the fact that they were 
weighed and loaded very early in the morning, and had not yet had 
time to drink so that they were already partially dehydrated. In 
addition, the facilities for this trial were much improved and 
efficient, therefore the animals were handled with less stress. 
The second change was a greatly reduced shrink for the LH2DH 
animals. Because these steers had received water, the earlier 
dehydration which we have suggested may have allowed for a higher 
level of rehydration. 
In all three cases the LH7DH groups that are given feed and 
water did not reach their feedlot weight. This might suggest that 
transportation and the subsequent shrink of slaughter cattle is 
not merely a change in fill of the animal. 
The results of the April trial show that the difference between 
groups A and C to F is only .15% or 2 pounds per animal (see Table 2). 
This would not be regarded as significantly different. The non-
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Group 
~ SHIS 
SH2DH 
IHIS 
IH2DH 
IH7DH 
LHIS 
LH2DH 
TABLE 1 
INFLUENCE OF TRANSPORTATION AND HOLDING ON LIVEWEIGHT SHRINK IN SLAUGHTER CATTLE AND THREE DIFFERENT 
ENVIRONMENTAL TEMPERATURES 
Total Shrink (lbs.) Total Shrink (%) 
Norm. Cold Hot Ave. Norm Cold Hot Ave. 
51 .2 52.2 7.0 36.8 4.6 4.5 .6 3.2 
101 .2 61 .8 101 .2 88.0 9.4 5.5 9. 1 8.0 
82.3 56.8 77.0 72. 1 7.7 5.1 6.8 6.6 
99.3 66.7 92.8 86.3 9.3 6. 1 8.5 8.0 
20.5 39.5 .50 20.2 1 .9 3.6 .05 2. 1 
84.3 46.0 76.7 69.0 7.7 4.3 7.0 6.3 
98.7 70.3 55.2 74.3 8.8 6. 1 4.9 6.6 
8 
7 
6 
5 
~ 4 
~ 
z: 
........ 
0:: 
:r: 
V) 
3 
2 
1 
o 
___ 0 
", 
.,/ 
.,/ 
-' 
"" '" /' 
/' 
~ ~ ;t' 
0 ....... / / 
I 
",,-/ / 
.,;'" E1 / &~~ ~I I / 
I 
/ A / 
I 
r I' I 
5 
,,/ 
/ 
10 15 
HOURS 
TIt~E I N TRANS I T 
OCT 1978 0------0 
FEB 1979 13---8 
AUG 1979 0----0-
20 25 
FIG. 1 SHRINKAGE AS A RESULT OF TIf1E IN TRANSIT FOR EACH TEST. 
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30 
conditioned group (F) is similar to the animals in the three previous 
trials, insofar as shrink data are concerned. The remainder of the 
data from this April trial has yet to be analyzed. 
In all trials, there were only a few dark-cutting carcasses. 
This condition is not related to any specific handling circumstances, 
but rather it is a direct result of the individual animals temperment. 
TABLE 2 
SUMMARY OF SHRINKAGE 
FAT CATTLE TRANSPORT STUDY, APRIL 1980 
I. CONDITIONED TO HANDLING (Handled twice weekly for 5 weeks) 
Direct to Slaughter 
Group 
A 
C 
Average 
Feed & Water Withheld 
22 Hours B 
17 Hours D 
Transported 50 Miles 
(roughly 1 hour transit, 
2 hours between weighing) 
Directly off feed & water E 
With 17 hours shrink D 
Transported to Abattoir 
After 22 Hours Shrink 
Shrink B 
II. NOT CONDITIONED TO HANDLING 
F 
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% Shrink Range 
0.79% 0.38 - 1 .34% 
0.82% 0.52 - 1.22% 
0.805 
4.249% 3.71 - 4.79% 
3.134% 1 .87 - 5.01% 
1.35% 0.84 - 2.05% 
1 .17% 0.88 - 1 .56% 
0.36% 0.19 - 0.59% 
0.96% 0.51 - 1.33% 
Total lbs. 
8.17 
8.83 
8.50 
44.5 
33.7 
13.8 
12.0 
3.5 
10.5 
Progress 
Report 
THE EFFECT OF ANABOLIC IMPLANTS ON DAILY GAIN, FEED 
EFFICIENCY, AND PROTEIN DEPOSITIONa 
M. Stewart, L. Wilson, D. Jacobs, B. Reber and D. Bowman 
SUMMARY 
The trial was conducted cooperatively with the North Missouri Center 
(Spickard), the Forage Systems Research Center (Cornett), and the UMC 
South Farm. The trial, utilizing 81 head of spring calved steers from 
Cornett and Spickard, began in April, 1978, and was completed in November, 
1979. Daily gains during the suckling phase were not affected by an 
estradiol implant; however, both estradiol and zeranol implants improved 
average daily gains during the backgrounding, growing, and finishing 
phases of production. Feed efficiency was improved 5-15% during the 
growing (silage) phase for both implants when compared to the controls. 
During the finishing phase, feed efficiency was slightly improved when 
the estradiol steers were compared to the control steers, (Table 2), 
whereas the zeranol implants improved the feed to gain ratio 10.8% as 
compared to the controls. Rate of protein gain (g/day) was improved for 
the estradiol steers and was significantly increased (P<.05) for the 
steers implanted with zeranol. 
INTRODUCTION 
In recent years there has been increased use of growth stimulant 
implants in all phases of beef cattle production. Most implants remain 
active for 90-120 days after implantation; and at this time these animals 
must be reimplanted to receive the maximum benefit over the entire produc-
tion phase. 
This trial tested an implant which contains 17s-estradiol, and will 
remain active from the suckling phase until slaughter. 
PROCEDURE 
Bull calves born in the spring of 1978 were castrated before one 
week of age and assigned by birth weight and sire to one of the three 
treatment groups shown in Table 1. During the suckling phase, the steers 
and their dams were pastured in their respective herds at Spickard and 
Cornett. The estradiol calves were implanted for the suckling phase, 
whereas the zeranol steers were implanted during the backgrounding phase. 
aResearch partially funded through a grant from Eli Lilly Research 
Laboratories and Elanco Products Company. 
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Prior to beginning the backgrounding phase, all calves were weaned 
and the Spickard calves were hauled to Cornett. The calves were place 
together on an eighty acre fescue-red clover pasture and given a protein 
and energy supplement of 1-1.5% of their body weight/day. After the 
forage was depleted, the calves received black soybean hay for the remainder 
of the backgrounding period. 
On March 13, 1979, all steers were transported to the UMC South Farm 
and placed in the feedlot for the silage and finishing phases. During 
the silage phase, the implant treatments were not altered. However, at 
the beginning of the finishing phase, the implants were reallocated as 
shown in Table 1. Prior to the finishing phase, body composition was 
estimated by Potassium4o content of the body, as determined by the whole 
Body Counter. Dry matter intakes were recorded as well as 28 day weight 
gains with body composition estimated again at slaughter by the Whole Body 
Co unter. 
RESULTS 
During the suckling phase, average daily gains were 1.3 and 1.4 1bs 
per day for the control and estradiol steers, respectively- a 7.7% 
improvement for the steers implanted with estradiol. The estradiol and 
zeranol steers gained 1.1 lbs/day during the backgrounding phase, whfe'reas 
the controls gained .99 lbs/day, an improvement of 11 % (P<.05) over the 
controls (Table 2). 
During the silage phase, average daily gains were improved for estra-
diol steers (2.16 lbs, P<.05) when compared to the controls (2.09 lbs). 
The zeranol steers had decreased gains (P<.05) when compared to controls. 
However, both the estradiol and zeranol steers showed improved feed 
efficiencies (15.2% and 5.4%, respectively) compared to the controls as 
well as reduced cost of gain (Table 4). 
Both the extradiol and zeranol steers demonstrated increased daily 
gains, improved feed conversion, and decreased cost of gains during the 
finishing period (Table 6). The extradiol cattle consumed 19 pounds of 
dry matter and gained 2.66 pounds/day. The control steers also consumed 
19 pounds of dry matter, however, they only gained 2.57 lbs/day. The 
zerano1 cattle had a 10.8% improvement in feed efficiency and a 12.8% 
improvement in daily gains, as compared to the controls. The cost of 
feed/lb of gain for the control, estradiol, and zeranol treatments were 
as f 0 11 ow s : con t ro 1, $. 36; est r ad i 0 1, $. 35 ; an d z era no 1, $. 32 . I n a 
comparison of rate of protein deposition for zeranol implanted steers with 
estradiol implanted and controls, it was observed that the zerano1 
steers deposited protein 13.0% faster than the controls, and 12.1 % faster 
than the estradiol steers (Table 6). However, the ratio of grams of 
protein to grams of fat deposited was 70.9, 73.9, and 68.8 for the control, 
estradiol, and zeranol steers respectively, indicating the estradiol 
steers had a positive shift in their protein to fat ratio. The anabolic 
treatments did not affect body composition (Table 7) as all treatments 
were approximately the same percent protein and fat prior to the finishing 
phase and then again when estimated at slaughter. 
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Carcass composition was not significantly affected by the anabolic 
treatments (Table 9). Variance in hot carcass weight, LEA, fat depth, 
and yield grade were minimal, however, marbeling scores were reduced for 
both anabolic implants (9.0 for controls, 7.9 for estradiol, and 6.5 for 
the zeranol steers). The average marbeling score for all these treatments 
did fall in the Low Choice to High Good range. 
CONCLUSIONS 
The use of anabolic implants did impfove average daily gain and / or 
feed efficiency in all phases of production. However, the results from 
this trial indicate that the improvements in performance were not as great 
in the suckling stage as in latter phases. Protein deposition was in-
creased in the finishing phase with the anabolic compounds as well as 
improving feed effeciency and cost of gains. 
The comparative economics of the life - long estradiol implant cannot 
be estimated from this trial. Although the results were not as great with 
the estradiol implant as they were with the zeranol , the labor for 
multiple implantations compared to one implantation of estradiol must be 
considered. 
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Table 1. Experimental Design 
Suckling (154a) n Backgrounding (210b) n Finishing (150a) n 
Cont ro 1 53 Con tro 1 26 " control 
Estradiol 
28< control 
Estradiol 
Estradiol 28 Estradiol 
27 c::::::::con t ro 1 
Zerano 1 
Zeranol c o Ze ranG 1 
a Average number of days. 
b'40 days backgrounding and 70 days silage phase. 
cTreated as controls during suckling phase. 
Table 2. Suckling and Backgrounding Performance 
Control Estradiol Zerano 1 
Suckling 
n 53 28 0 
Initial weight, lb 135.7 (61.7)1 135.5 (61.6) 
Final weight, lb 339.0 (154.1) 350.2 (159.2) 
ADG 1 .3 ( . 61 ) 1 .4 (.64) 
Ba ckg roun di ng 
n 25 28 27 
Initial weight, lb 341.0 (155.0) 354.6 (161.2) 354.0 (160.9) 
Final weight, lb 466.0 (211.9) 497.0 (226.0) 492.1 (223 . 7) 
ADG .99 (.45)a 1 . 1 (. 49 ) b 1.1 (.51) 
(8.9%)2 (13.3%)2 
Values with different alphabetical superscripts are significantly 
d iff e re nt, ( P < . 05 ) . 
IValue in kg. 
2Percent response as compared to controls. 
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b 
12 
14 
14 
14 
13 
14 
Table 3. Supplement for Backgrounded Steers on Pasture 
Interna'tl 
I ng redi ent Ref. no. 
Corn 4- 02-935 
Oats 4- 03-309 
Soybean meal 5-04-600 
Limestone 6-02-632 
aOry matter basis. 
b Calculated values. 
% of 
% Cpb Supp1ementa 
56 56.00 
38 3.96 
1 3 6.33 
1 
15.89 
Table 4. Silage Phase Performance 
Control Estradiol 
% TDN b 
50.40 
22.80 
11 .05 
- - -
84.25 
Zerano 1 
Initial weight 533.9 (242.7)1 540.3 (245.6) 552.4 (251.1) 
Final weight 652.1 (29614) 653.6 (297.1) 654.3 (297.4) 
AOG 2.09 (.95)a 2.16 (.98)ab 1.87 (.85)ac 
Intake 2 16.1 (7.32) 14.1 (6.40) 13.6 (6.19) 
FIG 7.70a 6.53a (15.2%)3 7.28a (5.4 %)3 
Costl1b gain 4 $.35 $.31 $.34 
Values with different alphabetical superscripts are different at (P<.05). 
lValue in kg. 
20 ry matter intakes. 
3Percentage response compared to control. 
4Feed costs only, no lot charge. 
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Table 5. S i 1 age Di et 
Interna ' tl 
% of Dieta % Cpb % TDN b I ngredi en t Ref. No. 
Co rn s i 1 age 3-08-153 80 6.84 56.00 
MS-35 protei n 
supplement 20 7.14 14.84 
13.98 70.84 
----- - ---- - - --- ----- ------ -- -- -- --- --
I ngredi ent 
Soybean mea 1 
Ground corn 
Dieal 
CaC0 3 
Fat 
TM salt 
D . d rug preml x 
Rumensin 
Tylan 10 
Na bicarb 
Ground corn 
cComposition of MS-35 Supplement 
Ref. No. % of Supp1ementa % Cpb 
5-04-600 70.0 34.09 
4-02-935 
6-01-080 
4-02-935 
13.5 
2.0 
4.0 
3.0 
2.5 
5.0 
30 g/ton 
10 g/ton 
40 
50 
1 .35 
.25 
5 
% TDN b 
56.70 
12.28 
3.00 
2.2 
45.5 
5 45.5 
aDry matter basis. 
bCa1cu1ated value. 
eMetabolizab1e energy of the diet = 2.51 Meal/kg. 
fMetabolizable protein of the diet = 67.29 g/kg. 
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Table 6. Finishing Phase Performance 
Initial weight 
Final weight 
AOG 
Intake2 
F /G 
Protein deposited 3 
Fat deposited 3 
Cost/lb gain 4 
Control 
(552.1 (296.4)1 
1035.1 (470.5) 
2.57 (1.17)a 
19.0 (8.62) 
7.37a 
l45.04a 
204.52a 
$.36 
Estradiol Zeranol 
653.6 (297.1) 654.3 (297.4) 
1054.7 (479 .4) 1018.2 (462.8) 
2.66 (1.21) a 2.90 (1.32) b (12.8%) 5 
19.0 (8.64) 19.1 (8.67) 
7.l4ab 6.57 b(10.8%) 
146.25a l63.9l b 
197.80a 238.22b 
$.35 $.32 
Values with different alphabetical superscripts are different (P<.05). 
1Values in kg. 
20ry matter intakes. 
3Grams deposited/day. 
4Feed cost, no lot charge. 
5Percent improvement over controls. 
Table 7. Body Composition by Feedlot Treatment 1 
Control Estradiol 
Beginning of finishing 
phase 
% Fat 16.7 17.0 
% Protein 18.8 18.7 
At slaughter 
% Fat 27.7 27.7 
% Protein 16.4 16.4 
10etermined by K40. 
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Zerano 1 
17 . 1 
18.6 
28.4 
16.2 
Table 8. Finishing Phase Diet (12% CP) 
Interna'tl 
of Dieta % Cpb Ingredient Ref. No. % 
Shelled corn 4-03-935 70 7.14 
Corn silage 3-08-153 20 1 .62 
MS - 32 protein 
supplementC 10 3.18 
11 . 94 
cCom(2osition of MS - 32 SU(2(21ement 
Ingredient Ref. No. % of SU(2(21ement % Cpb 
Soybean meal 5-04-600 14.7 7.16 
Urea 7. 0 19.67 
CaCo 3 6-02-632 14.8 
De hy a 1 fa 1 fa 1- 00-023 4.6 .88 
TM salt 5.0 
Na bi ca rb 3.7 
Di ca 1 6-01-080 2.6 
Fat 4.6 
Ground corn 4-02-935 38.0 3.88 
D . d rug premlx 5.0 .19 
31. 78 
dCom(2osition of Drug Premix 
Ingredient 
Rumensin 60 
Ty1an 10 
Dynamate 
Ground corn 
Ref. No. % of Premix % Cpb 
4-02-935 
aDry matter basis. 
b Calculated values. 
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30 g/ton 
10 g/ton 
50 
36.5 3.72 
3.72 
~0 TDN b 
63.70 
1 . 40 
5.62 
70.72 
% TDN b 
12.50 
2.85 
4.60 
34.58 
1 .66 
56.19 
33.22 
33 . 22 
Table 9. 
Hot carcass weight 
LEA (i n2 ) 
Fat depth (in) 
MarbelingC 
Yield grade 
a Carca ss Mea surement s 
Control Estradiol 
637.6 (289.8)b 641.3 (291.5) 
10. 1 9. 9 
.59 .55 
9.0 7.9 
3.3 3.6 
Zerano 1 
644.2 (202.8) 
10.4 
.63 
6.5 
3.2 
aThe values for the three treatments are not significantly different (P<.05). 
bValues in kg. 
cMarbeling score: slight ave. = 5, small ave. = 8, modest ave. = 11. 
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RALGRO: A 65 VS.100-DAY IMPLANT INTERVAL FOR YEARLING 
STEERS ON SUMMER PASTURE 
H.G. Sewell, E. Cole and J. Heitmeyerl 
SUMMARY 
Three herds of yearling steers of 79, 102, and 100 head 
grazing summer pastures were used to measure the weight re-
sponse ~rom a 65- vs a laO-day interval for implanting 
Ralgro~. Trials were 174, 187, and 200 days in length. 
One half the cattle in each herd were reimplanted at 65 and 
130 days and the other half were reimplanted at 100 days. 
All cattle were weighed at the beginning, 65, 100, 130 days 
and termination of the trials. There were no significant dif-
ferences in weight gain in the two implant groups in any of 
the three herds during the weighing intervals or in the total 
weight gain at the close of the trials. 
INTRODUCTION 
The number of days that a 36 mg Ralgro implant is effec-
tive in stimulating weight gain of cattle in the feedlot or 
on growing programs has not been precisely defined. Studies 
with DES implants indicated reimplanting at 100 days or at 
lesser intervals of 56 to 84 days may increase the performance 
of feedlot cattle. Reimplanting Ralgro at 56 days improved 
weight gains and feed conversions of cattle fed 140 days in 
a study by Kent Feeds, Muscatine, Iowa. Two implants of 
Ralgro for suckling calves improved weaning weight in com-
parison to one implant in Kansas State University Studies. 
Conversely, reimplanting Ralgro in mid-July after an implant 
in April did not improve daily gain compared to a single 
initial implant for yearling cattle on pasture in another 
Kansas State University Study. 
The objective of this study was to determine if reimplan-
ting at 65 day intervals gave a greater gain response than 
reimplanting at 100 days for yearling cattle on summer pastures 
lB. B. Sewell, Professor, Extension Beef Cattle Nutrition 
Specialist, University of Missouri; E. Cole and J. Heit-
meyer, Area Extension Livestock Specialists, University of 
Missouri. Appreciation to International Minerals, Inc., 
Chemical Group, Terre Haute, Indiana for funding these 
trials. 
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EXPERIMENTAL PROCEDURE 
Three herds of yearling steers grazing fescue pastures 
were used to compare the response from Ralgro implants ad-
ministered at 65 vs 100-day intervals. Steers of various 
breeding were weighed individually on a portable scale and 
given a 36 mg implant of Ralgro per head when they were 
turned on pasture in April. Individuals were allotted ran-
domly within the breed group to a 65 or 100-day interval 
treatment. All cattle were weighed individually at the be-
ginning and end of the trial and when one of the treatment 
groups received an implant. Cattle implanted at 65-day inter-
vals received implants at 0, 65, and 130 days. Those on the 
100 day interval were implanted at 0 and 100 days. The 
Dahlman and Cope herds are located in Southwest Missouri in 
Lawrence and Barry counties, respectively. Tweedie is North 
of the Missouri River in Carroll County. Tweedie's cattle 
were younger and fleshier when they went on test than were 
cattle in the other two herds. 
RESULTS 
There were no significant differences in the total pounds 
of gain of the treatment groups in any of the three herds 
(Table 1). Cattle that received two Ralgro implants spaced 
100 days apart had equal weight gain to cattle given 3 implants 
spaced at 65 day intervals. 
TABLE 1. RALGRO; 65 1 VS 100 2 DAY IMPLANT INTERVAL 
Implant Days Avg. Avg. Avg. Avg. 
Interval On No. Int. Final Gain Daily Dif. 
Days Test Head wt Wt.Lb Lb Gain Lb 
Trial #1 -- Joe Dahlman 
65 174 41 641 894 253 1.45 0.04 100 174 38 634 894 260 1.49 
Trial #2 -- O. D. Cope 
65 187 52 640 935 294 1.58 0.02 100 187 50 647 946 299 1.60 
Trial #3 -- Tommy Tweedie 
65 200 50 538 704 166 0.83 0.00 100 200 50 543 708 165 0.83 
~Three irrplants-initial, 65 days, 100 or 102 days I and 130 or 132 days. 
Two implants-initial, 100 or 102 days. 
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The gain between weights show no increase in gain from 
65 to 100 days for cattle given a reimplant at 65 days in com-
parison to those in the other treatment that were not reim-
planted until 100 days had elapsed (Table 2). This indicates: 
(1) the initial implant response had not abated in rate of 
gain stimulation by 100 days after administration; or (2) the 
response for the first 35 days is equivalent to the response 
in the last 35 days of a 100 - day implant interval. Cattle re-
implanted at 100 days gained no faster for the next 30 to 32 
days than cattle in the other treatment that were reimplanted 
35 days earlier at 65 days. Thus, these data give no indi-
cation that gain response peaks soon after implantation of 
Ralgro and then decreases or terminates over the next 65 days. 
A problem with the design of these experiments is there are 
no negative controls that weren't implanted. Thus, there is 
a question whether the implants were increasing the weight 
gains of the cattle. However, numerous trials have shown 
cattle with this rate of gain on pasture to have a 10 to 15% 
increase in weight gain when implanted with Ralgro. 
TABLE 2. AVERAGE GAIN PER HEAD BY WEIGHT INTERVALS 
Trial Days 1 65 100 132 174-200 
wt Intervals, days 65 35 32 42 - 70 
Implant In- Gain Gain Gain Gain 
terval, Days Lb Lb Lb Lb 
Trial #1 -- Dahlman 
65 140 2 40 2 40
2 35 
100 138 41 38 45 
Trial #2 -- Cope (184) 
65 1122 75 2 29
2 81 
100 112 81 33 81 
Trial #3 -- Tweedie (66) (102) (130) (200 ) 
65 44 2 49 2 30
2 46 
100 46 49 26 44 
lTrial 3, implant dates 66, 102, and 130 days. Final wt. 174, 187, and 
2200 days. 
Implant time. 
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COMPARISON OF GROWTH, LIVE ANIMAL, AND CARCASS 
COMPOSITION OF TWIN BULLS AND STEERS 
J.A. Paterson, H.B. Hedrick, D.G. Sicht, M.A. Stewart, 
M. Ellersieck, and J.W. Massey 
SUMMARY 
The objectives of this experiment were to compare growth, live animal 
composition, and carcass composition of twin bulls and steers. Five pairs 
of fraternal twin bulls were purchased and one of the pair was castrated 
at random. Each twin pair was slaughtered when whole body fat composition 
was determined to be 25%. No differences among bulls or steers were meas -
ured for daily gain, daily fat gain, carcass weight, quality grade, or 
marbling. Bulls had a lower yield grade, less fat thickness, larger rib eye 
area, more carcass moisture and protein, and less carcass fat than did 
steers. Bulls also had a larger percentage of total retail cuts than did 
steers. 
INTRODUCTION 
Beef cattle producers continually work towards increasing the rate 
and efficiency of calf gains. Since genetic progress in cattle breeding 
is a relatively slow process, any aids in further answering selection cri-
teria will be useful. One question that has been asked is how bulls vs. 
steers compare in carcass quality. Since genetic variation between animals 
of similar breeding may be great, evaluation of fraternal twin animals may 
reduce some of this variation. The objectives of this research were to 
compare feedlot growth, live animal composition, and carcass composition of 
five pairs of fraternal twins. 
PROCEDURES 
Five pairs of fraternal twin crossbred bull calves weighing approx-
imately 440 lb were purchased from area producers. Upon arrival at the 
University feedlot, animals were vaccinated, wormed,ear tagged, and dehorned. 
At random one twin bull from each pair was castrated and the other bull was 
left intact. After several days allowed for recovery, animals were fasted 
for six hours, weighed, and body fat composition determined using the 40K 
Whole Body Counter. All animals were fed the University of Missouri Bull 
Test Diet, Table 1. All animals were weighed at 28 day intervals. When 
body fat of one of the twins was determined to be 25%, the pair was slaught-
ered and carcass parameters measured. Due to differences in initial weight 
of bulls, data were analyzed by covariant analysis. 
RESULTS 
Feedlot performance of the twin animals did not differ (~.05) in 
daily gain, daily fat or protein gain, daily height gain, or final slaughter 
weight (Table 2). 
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Carcass parameters for bullocks and steers were similar (~.10) for 
carcass weights, (589 vs. 569 lb, respectively), and dressing percentages 
(59.79 vs. 59.89%, respectively). Bullocks had a lower quality grade, 
(Good +), and yield grade (2.1), than did steers, (Choice - and 3.4, respect-
ively). Fat thickness was less for bullocks than for steers (.31 inch vs . 
. 51 inch, respectively; P<.05). Bullock carcasses had significantly more 
moisture and protein and less fat than did steers, (53.68 vs. 50.03% for 
moisture, 16.53 vs. 15.57 % for protein, and 24.61 vs. 29.73% fat for 
bullocks vs. steers, respectively). 
Bullocks had a larger percentage of both total retail cuts (72.55 vs. 
68.34%) and primal retail cuts (57.54 vs. 55.11%) than did steers (P <.lO). 
No differences were observed for weight of head, feet, hide, intest-
i nes, or heart (p> .10) . Although no di fferences in tota 1 round 1 ean were 
measured between bullocks or steers, bullocks had significantly more pounds 
of moisture and protein than did steers (P<.05). Bullocks had significantly 
less round fat than steers (Table 2). 
Table 1. Ration Composition for Twin Bull Study 
Ingredient %a 
Cracked co rn 
Soybean meal 
Cottonseed hulls 
Alfalfa meal 
Molasses 
Vitamins and minerals 
aDry matter basis. 
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61.87 
13.25 
14.90 
4.91 
3.26 
1 .82 
Table 2. Comparison of Twin Bulls - Steer Feedlot and Carcass Measurements 
(Covariant Analysis Mean s ) 
Item 
Carcass Measurements Bullock Steer Significance a 
Carcass weight , lb 589 -s69I N.S. 
Qua 1 i ty grade Good + Choi ce - .05 
Yield grade 2.1 3.4 .05 
Dressing percentage 59.79 59.89 N.S. 
To tal re t ail cut s, % 72 . 55 68. 34 . 1 0 
P rim a 1 re t ail cut s, % 57 . 54 55. 11 . 1 0 
Fat thickness, in .31 .51 .05 
Marbe1ing slight + small + N.S. 
REA 12. 18 9.68 .05 
- Head- weight,- lb - - - - - - - - - - -29.23~ - - 27-:-93 - - - - N.S.- --
Feet weight, 1b 18.65 17.84 N.S. 
Hide weight, lb 92.77 89.22 N.S. 
Intestines weight, lb 129.63 135.32 N.S . 
.tLeE-.rl ~eigllt..1.1b __________ _ l·~2 _ __ _ 2.:...9~ ____ li·~· __ _ 
Carcass 
% moisture 53.68 50.03 .05 
% protein 16.53 15.57 .05 
% fat 24.61 29.73 .05 
- Round lea n-; lb- - - - - - - - - - - 107.76- - - 1'01 -:-41 - - - - N.S. - --
moisture 72.66 64.73 .05 
protein 21.56 18.92 .05 
fat 12.65 16.67 .05 
Loin lean, lb 57.94 57.01 N.S. 
moisture 36.29 32.76 N.S. 
pro te in 10.20 9.08 N .S . 
fat 10.45 14.07 N.S. 
Chuck lean, 1b 127.29 111.07 - N.S. 
mo i stu re 83 . 51 66 . 76 . 05 
protein 22.80 18.56 .05 
fat 19.05 24.65 .10 
Flank, shank, plate, and 
brisket,1b 87.83 74.38 .10 
mo is tu re 51 . 15 43.21 .10 
protein 14.77 12.39 .10 
fat 20.41 17.73 N.S. feedlot Petformance - - - - - - - - - - - - - - - - - - - - - - - - - --
Da i 1 y g a in, 1 b 2.58 2.45 N. S. 
Da i 1 y fa t g a in, 1 b . 90 . 95 N . S . 
Daily protein gain, lb .37 .33 N.S. 
Daily height gain, in .02 .02 N.S. 
Final slaughter wei'ght, 1b 985 950 N.S. 
Days on feed, average 208 
aN. S. = No significant difference between bulls or steers . 
. 05 = Less than a 5% chance differences are not significant . 
. 10 = Less than a 10% chance differences are not significant. 
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EFFECTS OF NITROGEN FERTILIZAITON AND CREEP FEEDING ON 
CONCEPTION RATES OF SPRING CALVING COWS GRAZING FESCUE 
PASTURES YEAR ROUND 
R.E. Morrow~ D. Derrick, J.A. Stricker~ and A.G. Matches 
SUMMARY 
Three years of cow-calf data from the Forage Systems Research Center 
were analyzed to study the influence of nitrogen fertilization of fescue 
pastures and creep feeding calves on the conception rate of spring calving 
cows. Cows whose calves were creep fed had significantly higher preg-
nancy rate than cows whose calves did not receive creep. No weight change 
differences were observed between groups and the possibility of suckling 
stimulus differences influencing the cycling of cows was discussed. A 
significantly higher pregnancy rate of cows ' on fescue pastures without 
nitrogen fertilization versus pastures with 200 lbs of nitrogen was observed. 
These differences could be explained by weight changes of the cows, indica-
ting that although chemical analyses of the forage indicated no differences 
in quality, the forage fertilized with a high level of nitrogen did not 
maintain cow weight as well as the other forage group. 
INTRODUCTION 
The production of feeder calves is an important livestock operation in 
many of the geographic areas that depend on improved forages and range for 
year-long grazing. A major component in the efficiency of cow-calf production 
is reproduction. It follows that the reproductive performance of beef cows 
on all-forage systems is of importance to the beef cattle producer. 
Differences in conception rates of cows on various types of pastures 
have been reported. Smith et al, (1975) observed lower conception rates on 
tall fescue pastures than on-orchardgrass or fescue-red clover pastures. 
Cmarik (1972) also reported lower conception rates for cows on fescue pastures 
than cows grazing fescue-legume pastures. Differences in conception rate of 
spring calving cows on tall fescue pastures fertilized with different levels 
of nitrogen but not for fall calving cows, were reported by Stricker et al, 
1979. The objective of this data analysis was to study in more depth-rhe--
influence of nitrogen fertilization of pastures and creep feerling of calves 
on conception rates of spring-calving cows. 
PROCEDURE 
Animals 
Data are from commercial Hereford cows in the spring calving herd at the 
University of Missouri Forage Systems Research Center at Linneus, Missouri. 
Breeding data were compiled in 1973, 1974, and 1975 with breeding season 
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beginning May 1 each year and lasting for approximately 90 days. The cows 
were bred to Polled Hereford bulls with one bull being used to breed all 
the cows in the six pastures in each replicate. The cows were hand mated or 
bred artificially with frozen semen from the bull for that replicate. Cows 
were observed for signs of heat in the morning and evening by vasectomized 
bulls equipped with chin-ball markers to aid in heat detection. About 90 
days after the end of the breeding season, cows were rectally palpated to 
check for pregnancy . Conception rates were determined for each pasture 
from the results of the rectal palpations. Cows detected to be open were 
removed from the test past ures and replaced with pregnant cows at the begin-
ning of the winter phase in mid-November each year. Calves were born Feb-
ruary through April and along with their dams allotted to summer pastures in 
late April with half going on ad libitum creep feed and half receiving no 
creep feed. -
Pastures 
Pastures consisted of 'Kentucky 31 1 tall fescue with one pound, of 
ladino clover per acre overseeded in late winter each year. Nitrogen was 
applied to pastures in the form of ammonium nitrate (NH4N03) with 60% applied 
in late winter and 40% in mid-s ummer. Twelve summer pastures were divided 
in three groups with four pastures per group and Group 1 receiving no nitro-
gen; Group 2, 100 1bs of nitrogen; and Group 3, 200 1bs of nitrogen per 
acre. Pastures size was 12,10 and 9 acres for 1,100,200 lbs of nitrogen, 
respectively. There were six tester animals on each pasture with put-and-
take animals utilized to regulate pasture growth. Winter pastures consisted 
of six 12 acre pastures that received the same nitrogen treatments as the 
summer pastures. Cows grazed pastures with the same nitrogen fertilization 
rates in both summer and winter. 
Pasture management for the winter pastures involved cutting of spring 
growth in June and baling it into small round bales, which were left in place. 
Regrowth was allowed to accumulate during the summer and fall. Cows were put 
on winter pastures in mid-November and movable electric fences used to limit 
the animals' access. 
RESULTS 
The mean squares for conception rates by year, by nitrogen treatment, 
by creep treatment, and by nitrogen x creep interaction are shown in Table 
1. All of these variables were significant at the (P .05) level. Each of 
these variables are discussed later in regard to weight loss and/or gain of 
the cows during the year as shown in Tables 2-5 for year, nitrogen, creep and 
nitrogen x creep, respectively. 
The conception rate for 1975 was significantly lower than for 1973 and 
1974. Part of this can be explained by the weight changes during the winter 
and subsequent breeding season. Although the winter weight losses were 
greater in 1974 than 1975, the weight gains during the breeding season com-
pensated for the loss whereas in 1975 the weight at the end of breeding 
season was 51 lbs less than the November weight, taken shortly after calves 
were weaned. The weight loss prior to and shortly after calving may have 
contributed to the lower conception rate in 1974 than in 1973. 
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There was a significant difference in conception rate for cows on the 
high nitrogen pastures as compared to the no nitrogen (54.4% vs. 81 . 2%). The 
100 lbs of nitrogen per acre pastures did not differ significantly from either 
of the other two groups. There was no significant difference in any weight 
gains or losses by nitrogen treatment. There was a tendency for cows on the 
high nitrogen pastures to not gain quite as much weight as the others and 
those cows came out of breeding season at a slightly lower weight than their 
weight in November. It cannot be speculated as to whether that loss was 
great enough to contribute to the low conception rate. 
Parameters of forage quality were examined with respect to the nitrogen 
treatments. There was no significant difference in ~ vitro dry matter diges -
tibitity (IVDMD) or in crude protein of forage samples taken during the winter. 
There were differences between years. The (IVDMD) ranged from 41 % to 44% and 
the crude protein from 11.4% to 12.9%. 
A significant difference between conception rate of cows whose calves 
were creep fed compared to those not creep fed (74.0% vs. 54.8%) has brought 
about considerable speculation. Two possibilities discussed were not substan-
tiated when weight changes were analyzed. One was the possibility of cows 
eating creep feed around the feeder, and the other was cows whose calves were 
creep fed being in better condition because of having to give less milk . A 
possibility that should be considered is that the creep fed calves nursed less 
frequently than the non creep calves. Recent work has indicated the lack of 
a suckling stimulus may allow a cow to exhibit estrus sooner. As shown in 
Table 4 the weight changes were very similar for the two groups. 
The nitrogen x creep interaction helps to explain some of the significance 
of the main effects. As shown in Table 5 the mean conception rate for the 
high nitrogen - no creep group was significantly different from all other 
groups. In fact, the differences between creep and no creep groups within 
the other two nitrogen levels were very small. The weight gains during the 
breeding season were considerably less for the high nitrogen - no creep 
group . Even though they also lost less weight during the winter, they ended 
breeding season 15 lbs lighter than the November weight. 
Another factor examined in this study was cowage. Figure 1 illustrates 
the conception rate by age category. Some work at Florida indicates that per 
cent calf crop increases until cows reach seven years of age and then decreases, 
The weight changes exhibited could be very crucial for younger and older cows. 
It is felt that the conception rate experienced here could be raised by supple-
mental feeding at critical times, especially for young and old cows. 
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TABLE 1 
Analysis of Variance of Conception Rates of Cows on 
Pasture with Three Levels of Nitrogen Fertilization 
and Two Creep Feeding Treatments 
Source df MS 
Year (Y) 2 3150.2** 
Creep (C) 1 2053.fi* 
Treatment (T) 2 2167.5* 
Replicate ( R) 1 142.8 
Year x Creep 2 433.7 
Year x Treatment 4 206.8 
Year x Replicate 2 195.1 
Creep x Treatment 2 1562.2* 
Year x Creep x Treatment 4 805.6 
Error 15 282.3 
*P<.05 
**P<.Ol 
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TABLE 2 
MEANS OF WEIGHT CHANGES (LBS.) OF SPRING CALVING COWS 
FOR EACH OF THE THREE YEARS OF THE STUDY 
1973 1974 1975 
Conception Rate (%) 80.5a 74 .5a 49. gb 
-------------------------Weight change (Lbs.)-----------------------------
Beginning of winter 
to calving 
Beginning of winter 
-89 -125 -34 
to breeding - 85 - 222 - 123 
-------------------------Weight gain (Lbs . )----- --------------------------
During breeding season 140 239 72 
---- ---------------- -----Total weight change (Lbs.) ---------------------- -
Beginning of winter 
to end of breeding 55 
TABLE 3 
17 -51 
MEANS OF WEIGHT CHANGES (LBS) BY NITROGEN TREATMENT 
o lbs N/acre 100 lbs N/acre 200 lbs N/acre 
Concept i on Rate (%) 81 .2a 69. 4ab 54.4b 
---------------------------------Weight change (lbs)-------- -------- --------
Beginning of winter 
to calving -93 -86 -76 
Beginning of winter 
to breeding season -138 -146 -146 
During breeding 
season 150 160 134 
Beginning of winter 
to end of breeding 12 15 -12 
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TABLE 4 
MEANS OF WEIGHT CHANGES (LBS) BY CREEP TREATMENT 
No Creep Creep 
Conception Rate (%) 54.8a 74.0b 
--- ----------------------------------Weight change (lbs)- ------- -----------
Beginning of winter 
to calving 
Beginning of winter 
to breedi ng 
Breeding season 
Beginning of winter 
to end of breeding 
TABLE 5 
-84 
- 140 
143 
9 
-86 
-146 
154 
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EFFECTS OF THE NITROGEN - CREEP TREATMENT INTERACTIONS 
ON THE WEIGHT CHANGES OF THE SPRING CALVING COWS 
Nitrogen x Creep Interaction 
..• __ .. . ... _ ..• _._-
N 1 C1 N1C2 N2Cl t12C2 N3Cl 
Conception % 81.ga 80.5a 66.6a 72.1a 33.gb 
N3C2 
74.9a 
------------------------------------Weight change (lbs)---------------------
Beginning of winter 
to calving 
-103 -83 -70.7 -87 -65 -87 
Beginning of winter 
to breeding season -147 -130 -148 -142 -126 -166 
During breeding 
Season 157 144 161 160 111 158 
Beginning of winter 
to end of breeding 10 14 13 -18 -15 -8 
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FI GURE 1 
Con ce p t ion Ra te (%) By Age 
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EFFECTS OF SUPPLEMENTAL FEEDING SPRING CALVING COWS ON 
BREEDING PERFORMANCE AND COW WEIGHT CHANGES 
R. Morrow, J. Luebker, T. Fairbrother, G. Garner 
and D. Jacobs 
SUMMARY 
A three-year project to evaluate the effects of supplementing spring 
calving cows after calving on two forage systems was carried out at the 
Forage Systems Research Center. No differences in pregnancy rate was 
observed between cattle on tall fescue-red clover or tall fescue with 100 
lbs of nitrogen. Cows receiving no supplement after calving had a lower 
conception rate than cows receiving two pounds of grain or cows receiving 
three pounds of legume hay (76.5% versus 95.3% and 88.5%, respectively). 
INTRODUCTION 
The major objectives in wintering spring calving cows are to have the 
cows in proper condition at calving and at the beginning of breeding season 
to insure good breeding performance. At times we may have been guilty of 
not feeding these cows properly after calving, knowing that they would soon 
have good grass to gain weight on during breeding season. Previous work at 
the Forage Systems Research Center has shown conception rate can be low on 
cows wintered on all forage systems. The objective of this study was to 
evaluate the effects of three management systems after calving on weight 
changes and subsequent breeding performance. 
PROCEDURE 
This three-year project at the Forage Systems Research Center began in 
the winter of 1977. Spring calving (Feb. 15 - Apr. 15) Hereford cows were 
carried through the winter in two groups. One group was fed hay from tall 
fescue pastures that had been overseeded with red clover and not fertilized 
with nitrogen. The other group received hay from tall fescue pastures 
fertilized with 100 lbs of nitrogen per acre. All hay was fed in the form 
of large round bales. After calving the cows within each forage system 
were divided into three supplement groups: 1) no supplement, 2) 2 lbs of 
grain per head per day (87.5% ground corn, 12.5% soybean oil meal), and 3) 
3 lbs of legume hay (red clover in 1977, alfalfa in 1978 & 1979). In mid-
April cows were turned in on summer pastures according to their designated 
forage type. The cows were carried in four breeding pastures with two bulls 
for each group of cows. Breeding season was 60 days in length with bulls 
being turned out the first week of May. 
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RESULTS 
The pregnancy rates and daily weight changes by forage type and supple-
ment group are shown in Table 1. There was no differences in % cows preg-
nant between the two forage types. Cows on fescue - red clover hay tended to 
lose more weight after calving and gain less weight at the beginning of the 
pasture phase (breeding season) but gain more weight the rest of the summer 
to give a higher ADG during the grazing season. 
A significant difference was observed among the supplement groups with 
the no supplement group having a 76.5% pregnancy rates versus 88.5% and 
95.3% for the legume hay and grain supplements, respectively. The cows 
receiving no supplement after calving lost significantly more weight than 
the other two groups but tended to gain more during the breeding season, 
partially compensating for the greater loss earlier but not enough to get 
cows in good breeding condition. 
Table 2 shows that the cows not settling lost significantly more weight 
than cows becoming pregnant. The majority of the non-pregnant cows were 
two and three years of age. 
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TABLE 1 
SIMPLE MEANS OF PREGNANCY RATE AND COW WEIGHT CHANGES 
BY FORAGE TYPE AND BY SUPPLEMENT GROUP 
Daily Weight Changes (pounds) 
Number % During 
of Pregnant Supplement 
Cows Phase 
Forage Type: 
Fescue & Red Clover 117 85.5% -2.28 
Fescue & 100# N/acre 132 87.9% - 1 .93 
Supplement Group: 
No supplement 82 76.5% -2.82 
2# Grain 86 95.3% -1.60 
3# Legume Hay 77 88.5% -1.88 
TABLE 2 
Simple Means of Cow Weight Changes 
By Pregnancy Status 
Number 
Dail~ Weight Changes 
During During Status of Supplement Breeding 
Cows Phase Season 
Open 33 
-3.73 .80 
Pregnant 216 
-1.85 .80 
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During During 
Breeding Grazing 
Season Season 
.73 .66 
,86 .47 
.91 . 61 
.79 .54 
.70 . 52 
{eounds) 
lOuring 
Grazing 
Season 
.48 
.57 
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SUPPLEMENTING FALL CALVING COWS DURING THE WINTER 
A. Decker, D. Sicht and R. Morrow 
SUMMARY 
Fall calving Angus and Simmental cows were wintered on large round 
bales of mixed grass hay, divided into four supplement groups. Cows 
receiving .5 lb soybean oil meal and 2. 5 lbs of corn per day produced more 
milk and lost more weight than cows on liquid supplement, cows on .5 lb 
of soybean oil meal and an average 1.5 lbs of corn per day fed during bad 
weather or cows receiving no supplement. Even though calves on the cows 
receiving a constant amount of grain ate less creep feed, gain wa s not 
increased. Efficiency of production favors increasing feed for th e calf 
rather than feeding the cow to give extra milk. 
INTRODUCTION 
One of the large expenses in maintaining a cow herd is the cost of 
winter feeding, particularly for fall calving cows. An item of interest 
in recent years had been adjusting the requirements of cattle for cold 
weather. The objective of this study was to compare four methods of 
supplementing lactating beef cows having access to mixed grass hay in the 
form of large round bales. 
PROCEDURE 
Sixty-two Angus and Simmental cows which had calved August 15 -
October, 1979, were divided into four groups based on breed, age, calving 
date and sex of calf. The 65-day trial was conducted at South Farm begin-
ning January 9, 1980 and ending March 14. A mixed grass hay (orchardgrass 
and fescue) in the form of large round bales was fed throughout the trial. 
Each group was wintered in 20- acre fescue pastures with very little regrowth 
available for grazing. Cows in Group 1 had access to a 32% crude protein 
equivalent liquid supplement in one lick tank. Animals in Group 2 were fed 
.5 lb soybean oil meal and 2.5 lbs corn per head per day while the cows in 
Group 3 also received .5 soybean oil meal but were fed corn according to 
effective temperature, as shown in Tables 1 and 2. The amount to be fed was 
determined by taking the actual temperature and wind velocity at 8:00 each 
morning, converting those figures to an effective temperature using Table 1 
and then feeding the amount specified for that temperature in Table 2. The 
figures in Table 2 were derived by estimating the feed requirements of a 
lactating cow 'giving approxiamtely 10 lbs of milk per day and then increas-
ing the maintenance requirement for energy 1% for each degree drop below 
300 F. The cow-calf pairs in Group 4 served as a control group and did not 
receive any supplement. 
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All calves had access to creep feed during the trial. Milk consumption 
was estimated using the weigh- suckle-weigh technique on Feb. 2 and March 6. 
Shrunk weights were taken at the beginning and end of the trial as well as 
height measurements to estimate the condition of the cattle using the weight; 
height ratio. 
RESULTS 
The performance of the cow-calf pairs in this trial is shown in Table 
3. The weight changes of the cows is confusing in that the cows receiving 
a constant amount of grain lost the most weight and the cattle not receiving 
any 'supplement remain at the same weight. A couple of possible explanations 
exist for this and will be discussed later. 
There was no real significant difference among the groups for calf 
gain, with a range of 119 to 129 pounds gained in the 65 days. Milk produc-
tion estimates in Feb. showed no differences but in March the cows receiving 
a constant amount of grain did not decrease in milk production as did the 
cows in the other three groups. Creep feed consumption was lowest for the 
calves whose dams were receiving the constant amount of grain with creep 
feed consumption the highest for Groups 3 and 4. 
Hay consumption was greatest for Groups 1 and 2 and least for the 
control group, ranging from 2.4 large bales per cow to 1.9. The cows on 
liquid supplement consumed 6.2 pounds per day. The cows in the weather 
adjusted group averaged 1.5 pounds of corn per day. 
DISCUSSION 
The greater weight loss shown by the cows receiving a constant amount 
of grain could possibly by caused by the weighing procedure. Since cows 
were shrunk before weighing, the grain could have caused a faster rate of 
passage of the hay through the rumen, causing cows receiving grain to have 
less fill than the cows not receiving supplement. The faster rate of pass-
age could also account for the greater hay consumption for groups receiving 
supplement. Another factor influencing the weight change of the grain-fed 
cows was the higher milk production of those cows, possibly exceeding the 
benefit of the grain. 
The extra milk consumption by the calves may have decreased creep feed 
consumption but not increased average daily gain. The question is whether 
it is more efficient to supplement cows on feed calves directly. 
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TABLE 1 
EFFECTIVE TEMPERATUREl 
Wind Speed Temperature ( OF) 
MPH 0 5 10 15 20 
0 0 5 10 15 20 
5 
-5 1 5 10 15 
10 
-8 -6 - 4 4 9 
15 
-16 - 11 -6 -1 4 
20 
-20 -15 - 10 -5 -1 
25 
-27 -22 -17 -1 -9 
ITaken from Beef Production and Management by Minish and Fox. 
TABLE 2 
AMOUNT OF FEED BASED ON EFFECTIVE TEMPERATURE 
Effective Temperature 
25 
20 
15 
10 
5 
no 
-5 
-10 
-15 
-20 
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LBS. Of Feed/Head/Dry 
.6 
1 .2 
1.8 
2.4 
3.0 
3.6 
4.2 
4.8 
5.4 
6.0 
25 30 
25 30 
20 25 
14 19 
9 14 
3 8 
-2 3 
TABLE 3 
PERFORMANCE OF COW - CALF PAIRS 
Grou~ of Cattle 
GROUP 1 GROIIP 2 GROUP 3 GROUP 4 
Liquid 
Supplement Grain Weather Control 
Number of Pairs 16 16 15 15 
Initial Cow Weight 1119 1139 1135 1094· 
Final Cow Weight 1101 1097 1123 1097 
Weight Change -18 -42 - 12 +3 
Initial Calf Weight 302 291 324 330 
Final Calf Weight 424 420 451 449 
Weight Change 122 129 127 119 
Mil k P ro d u c t ion : 
February 9.6 10.2 10.2 10.3 
March 7.6 11.0 7.9 8.7 
Feed Consumption: 
Hay, Large bales 37 38 33 28 
Creep Feed (Los/hd/day) 4.67 4.48 4.82 4.73 
(Lbs/hd) 304 291 313 307 
Supplement (Lbs/hd/day) 6.2 
SBOM .5 .5 
Corn 2.5 1.5 
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EFFECTS OF VACCINATION WITH A MORAXELLA BOVIS BACTERIN 
ON SEVERITY OF PINKEYE AND AVERAGE DAILY GAIN OF HEREFORD 
CALVES. 
J. Webber, L. Selby, D. Jacobs, F. Artz and R. Morrow 
SUMMARY 
Eighty-eight Hereford cows and calves, vaccinated under different 
regimes against Pinkeye, were monitored from April through September 
1979. Cows and calves vaccinated with a Moraxella bovis bacterin had 
less severe Pinkeye and calves had higher average daily gain (ADG) com-
pared to those vaccinated with a saline placebo. Calves that developed 
severe Pinkeye had significantly lower ADG compared to those that devel-
oped mild, or no Pinkeye. 
INTRODUCTION 
Wherever cattle are raised, Pinkeye occurs, and wherever Pinkeye 
occurs, the controversy regarding the economic importance of the di -
sease to the cattle raiser, rages on. Previous studies by researchers 
in Illinois, Kentucky, Oklahoma, Nebraska and Australia have emphasized 
the negative impact that Pinkeye has on the pre-weaning performance of 
calves. 
Pinkeye has been a perennial problem in the cattle herds at the 
University of Missouri Forage Systems Research Center (FSRC Cornett 
Farm). The objectives of this study were: 
1. To evaluate whether Pinkeye had a significant impact on the 
performance of cows and calves at FSRC. 
2. To evaluate the efficacy of two vaccines in the control and 
prevention of Pinkeye at FSRC. 
PROCEDURE 
Cattle: Eighty-eight purebred Hereford cows and their calves were 
monitored over a 6 month period at FSRC. The cattle were divided into 
4 herds, each maintained under different management and pasture conditions. 
Within each herd, cows and calves were randomly and independently assigned 
to vaccine groups. 
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Vaccine: The three vaccines used were: 
1. Moraxella bovis Pinkeye bacterin (Grand Laboratories, Irwin, Mo.) 
2. Macbac experimental vaccine 
3. Saline placebo 
All cattle were vaccinated on May 24th, 1979 and a booster vaccination 
administered on June 8th. Dosage was 5 ml for cows and 2 ml for calves, 
administered subcutaneously. 
Follow up: All cattle were weighed at 28-day intervals from April 
through September. Cattle were examined twice weekly during June, July 
and August for the presence of Pinkeye, and this was recorded using a 
scoring system that took into account severity and duration of disease. 
Bacteriology: Ocular swabs were taken from all cattle on a monthly 
basis and the presence of Moraxella bovis was confirmed by routine bio-
chemical tests and fluorescence microscopy. 
RESULTS 
The incidence of Pinkeye at FSRC during the summer of 1979 is shown 
in Table 1. More than 50% of cows and calves in herds 1, 3 and 4 de-
veloped moderate to severe Pinkeye. However, none of the calves, and only 
3 of the cows in herd 2 developed the classical disease. Since this herd 
(2) did not appear to receive the same natural ~. bovis challenge, com-
pared to the other 3 herds, the data from herd 2 were eliminated from all 
further analyses. 
There was a significant difference in the average daily gain (ADG) 
of both cows and calves between herds 1, 3 and 4, which were maintained 
under different management (Table 2). This effect of management on ADG 
was determined to be independent of that of severity of Pinkeye and vac-
cination. 
The severity of Pinkeye had no effect on ADG of cows. However, calves 
that developed severe Pinkeye had significantly lower ADG compared to those 
with mild or no Pinkeye (Table 3). This difference in ADG of 0.28 lb per 
day over the 5 month study period, resulted in calves that experienced 
severe Pinkeye~ weighing an average of 42 lb less than those with no Pink-
eye, and 30 lb less than those with mild Pinkeye. This is a significant 
economic loss to the cattle operation at FSRC, bearing in mind that greater 
than 50% of calves had severe Pinkeye. 
Vaccination of cattle with M. bovis bacterin did not prevent Pinkeye 
(Table 1). However, M. bovis bacterin vacclnated calves had significantly 
less severe Pinkeye and higher weight gains (Table 4), compared to the 
controls which received the saline placebo. The same trend was seen in 
cows, but was not statistically significant. 
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Pinkeye causes a significant economic loss in pre-weaning calves 
at FSRC in particular, and to the commercial cattleman in general. This 
economic loss can be reduced by the timely use of a M. Bovis bacterin, 
which, while it may not prevent Pinkeye, can result in less severe di -
sease in cows and calves, and improved performance of calves. 
TABLE 1. 
Incidence and Severity of Pinkeye by Herd. 
Vaccine Trial Cornett Farm 1979. 
Frequency of Disease and Severity 
None/Mi 1d Modera te/Severe 
A. Cows 
Herd 1 en = 19) 26.3% 73.7% 
Herd 2 (n = 29) 89.7% 10.3% * 
Herd 3 en = 19) 36.8% 63.2% 
Herd 4 (n = 21) 42.8% 57.2% 
B. Calves 
Herd 1 en = 19) 21.1% 78.9% 
Herd 2 (n = 29) 100% 0% * 
Herd 3 (n = 19 ) 42.1% 57.9% 
Herd 4 (n = 21) 19.0% 81% 
* p < 0.01 Significantly less Pinkeye in Herd 2. 
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TABLE 2. 
Average Daily Gain of Cows and Calves by Herd. 
Herd 3 
Herd 4 
Herd 1 
Vaccine Trial Cornett Farm 1979. 
ADG Calves1 
1.45* 
1.29 
1.21 
1 L.S. Means of ADG May - September in pounds. 
* p < 0.05 
TABLE 3. 
Effect of Severity of Pinkeye on ADG of Calves. 
Vaccine Trial Cornett Farm 1979. 
Severity ADG 1 
No Pinkeye 1.50* 
Mild 1.42* 
Moderate 1.34 
Severe 1.22 
1 LS Mean of ADG May - September in pounds. 
* p < 0.05 
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ADG Cows 1 
0.52* 
0.31 
0.20 
TABLE 4. 
Effect of Vaccination on Severity of Pinkeye and ADG 
of Calves. Vaccine Trial Cornett Farm 1979. 
Vaccine 
Grand Labs 
Macbac 
Placebo 
Severityl 
1.77* 
2.06 
2.48 
1 LS Mean of Severity Score by vaccine group. 
o = No Pinkeye 
1 = Mild Pinkeye 
2 = Moderate Pinkeye 
3 = Severe Pinkeye 
2 LS Mean of ADG May - September in pounds. 
* p < 0.05 
** P = 0.06 
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1.39** 
1.29 
1.25 
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FLY CONTROL ON BEEF CATTLE 
B. Hall~ M. English, K. Doisy~ M. Foehse, R. Morrow 
D. Sicht, D. Jacobs and B. Reber 
S U~·1~~ARY 
Plastic ear tags impregnated with synthetic pyrethroid insecticides 
(fenvalerate (Ectrin R) 8.0% AI or AtrobanR permethrin 10.0% AI) were 
shown to be highly effective in reducing populations of horn flies, 
Haematobia irritans, on pastured cattle. Control of face flies, Musca 
ay,tumnalis ~ was less pronounced. The data suggest that satisfactor:y-
horn fly control may be achieved via tagging only a portion of animals 
in a herd. Shoo- FlyR wick-type ear devices performed poorly and caused 
irritation to the ears of treated animals. 
INTRODUCTION 
Control of face flies, Musca autumnalis, and horn flies, Haematohia 
irritans, is a yearly problem for ~·1issouri beef cattle producers. ft,l-
though popular techniques such as forced-use dust bags and back rubbers 
are often effective, many pasture situations are not well suited for 
their use. In the past several years, much interest has been generated 
by the use of insecticidal ear tags and devices. A Missouri state reg-
istration was in effect during the 1979 season which permitted catt1~men 
to use Rabon R 13.7% AI ear tags. We evau1ated experimental ear tags for 
control of face and horn flies, and compared them with wick-type ear 
devices and high pressure sprays of several standard insecticides. 
PROCEDURES 
These experiments were conducted using beef cattle maintained at the 
University of ~·1issouri South Farr.1, the Forage Systems Research Center, 
Linneus, the UMC Farm at Spickard, and at several p0ivate1y-owned farms 
in central Missouri. 
Herds of cattle ranging from 15 to 80 head were tested in 3 locations 
in Missouri during 1979. In Boone Co., 2 herds were treated by placing a 
single 8.0% wt/wt Ectrin R (fenvalerate) plastic ear tag per head on 7 and 
11 June, respectively. A herd of 70 was treated on 6 June at the rate of 
2 tags/head with Shoo-FlyR wick-type ear devices containing 1.0% dichlorvos 
in heavy gear oil. Additional herds were sprayed to run-off with the fo1-
lowin~ materials on dates indicated using a power sprayer delivering 150 
lb/in (10~4 kPa): 0.06% CO-Ral R WP (16 June, 14 July, and 31 August), R 
0.5% Rabon WP (20 June, 10 July, 11 August, and 17 September), 0.5% Ravap 
EC (31 May, 12 June, 10 July, 11 August, and 17 September), 0.5% toxaphene 
EC (2 herds: the 1st on dates indentical with the Ravap treatments, and the 
2nd on 20 June, 10 July, 17 August, and 18 September). Untreated control 
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herds were maintained in 2 locations; however, the 1st of these was treated 
with insecticide during mid-season. Similar tests were conducted in Linn 
Co., where separate herds were treated with 1 or 2 Ectrin tags/head on 4 
May. On 21 June, an additional herd was treated at the rate of 2 tags/head 
with Shoo- Fly devices containing 1.25% Ravap in heavy gear oil. Topical 
sprays were applied in a manner identical to that used in Boone Co . One 
herd was treated with 0.5% toxaphene on 1 June, 14 June, and 3 July; 2 herds 
were sprayed with 0.5% Ravap on these dates. A similar, untreated control 
herd was maintained in a proximate location. In all cases assessment of 
treatment efficacy was made on a weekly basis via inspection of 10 head 
selected at random from each herd. Face flies were counted on the entire 
face, and horn flies on a single side of each animal examined. Data thus 
obtained was converted to 10g 10 (n+l) prior to analysis. 
Forty mi~ed-breed cows at the Spickard Farm were treated with on 10% 
wt/wt AtrobanR (permethrin) plastic ear tag per head . These animals were 
pastured with 70 similar cows which remained untreated . Assessment of 
treatment efficacy was made immediately prior to treatment , 2- 6 h post -
treatment, 1-3 days posttreatment, and thereafter at weekly intervals via 
inspection of 10 head selected at random from each herd. Face flies were 
counted on the entire face, and horn flies on a single side of each animal 
examined. Groups thus assessed included cows with Atroban ear tags, untreat-
ed cows pastured with the treated group, and cows from an untreated control 
herd pastured ca. 1 km distant and moved after the 3rd week posttreatment to 
an adjacent field. Frost forces termination of the test after 6 weeks . 
RESULTS 
Ectrin ear tags provided fluctuating control of face flies throughout 
most of the summer. While not consistent, control of this species was 
judged good. We were unable to show significant differences in control 
afforded by 1 vs. 2 Ectrin tags/head. Control of face flies by these tags 
decreased in mid September. In contrast, control of horn flies was excel-
lent, remaining at a consistently high level for ca. 5 mo. Again, we were 
unable to show differences in control efficacy between 1 or 2 tags/head. 
Retention of Ectrin ear tags was very good, and no adverse clinical problems 
were encountered. Shoo-Fly devices provided only short-lived control, with 
some reduction of face and horn flies after application. These devices were 
measured to lose fluid at rates between 0.1 and 0.5 ml/day. They were filled 
to only 75% of total capacity when received. Ear irritation appeared in 
many treated animals, and we concluded our test in Boone Co. because of this. 
Models charged with Ravap were not noted to perform better than those filled 
with dichlorvos alone. The loss rate of Shoo-Fly devices was high: 17% in 
Boone Co. after 1 mo., and 79% in Linn Co. after 3 mo. All materials applied 
as topical sprays were effective in reducing fly populations for va~ing 
amounts of time. There were few differences between the materials, and none 
approached the control longevity of Ectrin ear tags. 
Control of face flies with Atroban ear tags proved variable throughout 
the test period. In contrast, control of horn flies was 1st observed 3 days 
~sttreatment and noted to continue throughout the remainder of the experiment. 
Our data suggest that significant control of horn flies may be obtained on an 
entire herd by tagging ca. 1/3 of the animals with a single Atroban ear tag 
per head. 
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EVALUATION OF MOLD DAMAGE IN BIG BALES WITH TYPES OF 
STORAGE 
Progress 
Report 
G.B. Garner1, W. Hires and R. Schultheis 
INTRODUCTION 
Feeding losses run as high as 40% of the dry matter when bales are not 
put into feeders. Additional loss of nutrients occurs due to molds, bacteria, 
fungi and leaching. This segment of our big bale study deals with trying to 
quantitiate the loss due to microorganisms. Microorganisms cell wall contains 
a substance known as chitin, a poly-glucosamine, which does not appear in 
uninfected plant tissue. Therefore, if we measure glucosamine (chitin) we 
can estimate the amount of microorganisms cell wall present. 2 This technique 
had previously been applied to grains to estimate fungal infection level. 
In our study, we compared chitin levels, In Vitro Dry Matter Disappearance 
(IVDMD) and moisture level in three layers (0-8",8 11 -16" and 16"-to center) 
of big bales. We also looked at outside storage, i.e. (rock, on ground, 
plastic wrapped, plastic caps) and inside storage. 
RESULTS 
The results in 1978-79 on outside storage of tall fescue hay cut in 
early June were: 
IVDMD Chitin 
% of Total (glucos amine) 
Dry Matter Core Samples Ng/ gm D.M. 
October (1st week) 52 (24 bales) 200 
December (1st week) 45 (24 bales) 290 
March (4th week) 37 (12 bales) 630 
The loss of IVDMD (readily fermentable material) was 15% in approximately 
180 days or 1% every 12 days of storage. Microorganisms cell walls appear 
to increase exponentially with time in 1978-79 which was rather wet generally 
and very cold in January-February. In practical terms this means one of 
every 6.5 bales is lost to microorganisms in a similar year with conditions 
of baling, etc. comparable. Inside storage is generally thought to result in 
a 3-5% dry matter loss. the attached graph depicts the more complete data. 
ISupport of Dr. A. G. Matches, IVDMD Laboratory, M. Ed. 
McKane and Denise Bennett is acknowledged. 
2Insect exoskeleton also contains chitin. We did not find enough insects 
to present a problem for us in estimating microorganisms level. 
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The 1979- 80 data was collected under better experimental conditions 
but with less total rainfall during the storage period. Because the IVDMD/ 
chitin correlations were not as good as in the previo~s year, additional 
research will be needed. It appears the relationship of IVDMD/chitin is not 
valid for poor quality hay (IVDMD of less than 40%) and that the relationship 
is related to the readily fermentable carbohydrates expected to be in grass-
es with IVDMD in the 50-60% range. This data is consistent with the obser-
vation of many farmers who have experienced large losses in big bale high 
quality alfalfa after being successful with big bale mature grass hay. The 
data is presented in Table 1. 
The practical significance of this research, which will continue here 
at the Forage Systems Research Center, is that outside storage of big bales 
in certain years can result in loss of nutrients (15%) from baling to feed-
ing in the following spring. For spring calving cows, whose demands are 
increasing due to cold weather, fetal developement, calving and lactation, 
this means their minimum daily nutrient requirement cannot be met, even if 
intake remains high, without supplementation. Another very important fact 
to remember is that a given bale of very poor quality may be offered at a 
critical time (-200 F.) even though most bales fed are of some better quality, 
Visual judgment of quality and/or of significant microorganism damage is 
not possible unless the bale is so "moldy" that it is obvious. 
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1.0 
-......,J 
Storage 
Outside 
on Ground 
Outside 
On Rock 
Inside 
Plastic 
Caps 
200 0 
Coverage 
P 1 as tic 
Wrap 360 0 
Coverage 
TABLE 1 
Chitin and Moisture in Big Bales as Related to Storage Method and Sampling Date 
(Each value represents the average of 4 or 5 bales). 
Depth of 
S amp 1 e 
0-8 11 
Average 
of three 
0-8 11 
Average 
of three 
0-8 11 
Average 
of three 
0-8 11 
Average 
of three 
0-8 11 
Average of 
three 
X Date of Baling 
Samp1i_ng Date 
Measurement June 4- 7X July 9 \ December 15 I March 27 
Moisture % 16. 5 11 .0 14.4 21.2 
Chitin 
~:~;~~~~!%-------- 1---g~~~~----~ --1~;~~---~---~;~~2------~ -~~~~7----
Chitin ;'9/9 D.M. 292 I 204 I 388 I 288 
Moisture % 
23.5 1 12. 7 I 17.4 l 21.1 -~~~!~:~g~g_ Q!~! -- j---~; ~~;---- __ l~;~~ ---r ---~~:~;------I -~~:~~----
rhi t; n ~llIJ1L fl M _____ ~fLq_ _ _ ? nq ______ 1fL4 I 280 
)' II..JI J 
_~~~;~~::9~9_Q! ~! _____ l~:~~ ______ l;~~~ ___ ~ ___ l~~~~ _______ ~l~~: ___  
Mo is t u re % 19. 0 12.0 I 12. 1 9. 2 
Chitin #g/g D.M. 184 180 192 201 
Moi sture % 19.6 11 . 7 12.3 15. 7 
MOl st ure % 2],8 14.0 . 13.2 14.2 
_~b~!!~~L9_g~ ~~ __ j ___ l§9 ______ j __ l~Z _____ ~ ___ ~~Z ______ - l --~gg------
Chitin ~g/g D.M. 191 201 I 224 255 
20.0 I 13.2 
158 179 
------------1---------24.7 15.1 
201 159 
Moi sture % 
_f~1~i~~9L9_Q~~~ __ _ 
Moisture % 
Chitin y.g/g D.M. 
12.8 
255 
14.4 
271 
11. 5 
255 
-----------
12.9 
283 
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EFFECTS OF FEEDING LARGE ROUND WHEAT STRAW BALES 
INJECTED WITH LIQUID SUPPLEMENT 
D. Jacobs , R. Morrow and T. Fairbrother 
SUMMARY 
Twenty, two-year-old Hereford heifers were used to illustrate the 
effects of feeding liquid supplement injected wheat straw bales. One group 
of heifers was fed ad libitum fescue hay in large round bales plus five 
pounds of ground corn per day while the other group was fed ad libitum 
liquid supplement injected wheat straw bales plus five pounds of ground 
corn per day. The average weight gain after a fifty one day trial was 
twenty eight pounds and minus sixteen pounds for the two groups, respect-
ively. The average roughage consumption per day was eighteen pounds and 
fourteen pounds for the two groups, respectively. 
INTRODUCTION 
During the past several years the practice of baling hay in large 
round bales has grown dramatically. The practice of pouring molasses on 
poor quality roughages such as corn stover or wheat straw to increase 
consumption has been used by many in the past. Recently, these practices 
have been combined into the technique of probing large round bales or 
stacks with liquid supplements. 
The objective of this trial was to demonstrate the effects of feeding 
liquid supplement injected wheat straw bales to open two-year-old heifers. 
PROCEDURE 
Twenty open Hereford heifers averaging 708 pounds were divided into 
two groups on January 22, 1980. One group received ad libitum timothy hay 
in large round bales, the other group received large round wheat straw bales 
injected with a liquid feed supplement. The wheat straw bales averaging 
860 pounds per bale were injected on January 7, 1980 with eight gallon Mol-
Mix/LPS 32. The bales were injected in four sites around the bale with a 
probe. The probe was inserted completely into the bale then drawn out 
slowly while the liquid supplement was injected. Feeding began at the time 
the heifers were divided. 
After seven days on test the heifers on the liquid supplement injected 
wheat straw treatment appeared unsatisfied with the wheat straw diet. The 
heifers on wheat straw diet had lost an average of twenty one pounds compared 
to an eight pound loss from heifers on the timothy diet. The treatments were 
then changed to liquid supplement injected wheat straw bales plus five pounds 
ground corn per day and fescue hay in large round bales plus five pounds of 
corn. The heifers remained on this treatment until March 14, 1980. 
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RESULTS 
The results of the trial are shown in Table 1. After the fifty one 
day trial the heifers on the fescue hay plus corn treatment had gained 
twenty eight pounds compared to a loss of sixteen pounds for the heifers 
on the liquid supplement injected wheat straw plus corn treatment. The 
heifers on the hay treatment consumed eighteen pounds of hay per day 
compared to fourteen pounds of wheat straw consumed by the heifers in the 
second group. 
Some observations about the trial are as follows. First, after the 
injected wheat straw bales were fed no liquid supplement could be observed 
to have dripped on the ground where the bales were stored. Secondly, when 
a new bale of injected wheat straw was fed the heifers consumed the straw 
for three or four days. After this the heifers reduced their consumption 
dramatically. When the remaining straw was checked, little or no supple-
ment could be observed. 
Also, an unfed bale of wheat straw was sawed in half using a chain 
saw. The liquid supplement was observed to have diffused out in a twelve 
inch radius into the surrounding wheat straw from the site of injection. 
Finally, the calculated crude protein content of the wheat straw and 
liquid supplement was 6.02%. The NRC requirement for 772 pound open heifers 
gaining .7 pounds per day is 8.5%. This indicates that the crude protein 
requirement of the heifers on the wheat straw treatment was not met. 
TABLE 1 
GAIN AND FEED CONSUMPTION DATA 
Fescue Hay Liquid Supplement-
Wheat Straw 
Number of Heifers 10 10 
Initial Weight 719 712 
Final Weight 747 696 
Weight Gain 28 -16 
Daily Feed Consumption 18 14 
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UTILIZING CHEMICALLY TREATED WHEAT STRAt~ IN RUMINANT 
DIETS 
B. Brandt and J.A. Paterson 
A ram digestion trial was conducted to evaluate dry matter intake, 
dry matter digestibility, gross energy digestibility, rate of cotton fiber 
digestion, and rate of ruminal fiber disappearnnce of wheat straw treated 
with caustic chemicals. In addition, a laboratory trial was conducted to 
determine the rate of in vitro dry matter disappearance for the hydroxide 
treated straws. The dTets consisted of approximately 95% wheat straw sup-
plemented with blood meal, urea, and minerals (11% crude protein). The 
diets were: (1) untreated straw, (2) straw treated with sodium hydroxide 
(NaOH) at a rate of 4 lb NaOH per 100 lb straw, (3) straw treated with 
calcium hydroxide [Ca(OH)2] at a rate of 5 lb Ca(OH)? per 100 lb straw, 
and (4) straw treated with ammonium hydroxide (NH 40H) at a rate of 6 lb 
NH 40H per 100 lb straw. An increase in dry matter intake, dry matter digestibility, gross energy digestibility, rate of in vitro dry matter 
disappearance (rate of IVDMD,), and rate of ruminal fiber di sappearance 
was u~served for chemical treatment of straw as compared to the untreated 
straw. Rate of cotton fiber digestion was slower with chemically treated 
straws than for untreated straw. 
INTRODUCTION 
As competition between humans and livestock for grain as food in-
creases, it will become increasingly important to find economically 
feasible alternative feedstuffs for livestock. One such alternative is 
crop residues. In the midwest, millions of tons of straw, stalks, and 
cobs are available each year after the grain is harvested. Every year 
this potential feedstuff is largely burned off or turned under. 
Energy is essentially the only nutrient provided by wheat straw and 
other crop residues. The amount of digestible protein is negligible and 
the essential minerals are poorly provided. Cattle and sheep, as rum-
inants, can maximize the use of the energy present in these quality 
forages due to their unique symbiotic relationship with the microbial 
population of the rumen. The microorganisms release cellulytic enzymes 
that the animal does not possess. These cellulases break the B 1- 4 glyco-
sidic linkages of cellulose, freeing glucose which can be utilized by the 
animal. Although wheat straw contains large amounts of energy-yielding 
constituents such as crude fiber or neutral detergent cell walls (NDF), 
only a small proportion of these are actually utilized because of their 
poor digestibility. This poor digestibility is associated with the 
presence of lignin in the cell wall. The amount of lignin in the cell 
wall increases as the plant matures. Since grain is harvested from the 
mature plant, the amount of lignin present in crop residues is at a maximum. 
Lignin is undigestible and it negatively affects the digestibility of 
cellulose through the formation of ligno~Elulose bonds, which partially 
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block microbial attachment and decrease the extent of fiber digestion. 
Research has shown that treatment of crop residues with caustic chem-
icals (sodium hydroxide, calcium hydroxide, potassium hydroxide, ammonium 
hydroxide, etc.) has the effect of increasing digestibility and dry matter 
intake. This may be due in part to the hydroxide's effect on the fiber 
particle that causes it to swell, thereby allowing a greater amount of 
microbial attachment. It has also been shown that chemical treatment of 
crop residues increases the rate and extent of cell wall digestion. 
Forage quality is measured in part by rate and extent of cell wall 
digestion and rate of passage of the fiber through the digestive tract. 
A rapid rate of passage is desirable in that it will allow the animal to 
consume more forage per unit time. Too fast a rate, however, will not 
allow the animal to realize the potential digestibility of the forage 
being consumed. The feeding value of wheat straw, a low quality forage, 
is markedly increased by chemical treatment. Rate of passage and intake 
are increased when straw is treated with caustic chemicals; however, 
improvements in digestibility have been variable. 
PROCEDURE 
Nine mature crossbred rams were surgically fitted with ruminal can-
nulas. Following a one month recovery period, four were chosen for a 
digestion trial using a 4 x 4 Latin square design, (four diets and four 
collection periods). The rams were wormed and placed in metabolism crates. 
The treatments were: (1) untreated straw, (2) 4% NaOH straw, (3) 5% Ca(OH)~ 
straw, and (4) 6% NH 40H straw. Each collection period consisted of a ten 
day pre-feeding phase followed by a seven day feces collection phase. 
Total feed intake and feces excretion were measured for each seven day 
period so that digestibility of the diets could be determined. (Table 1). 
In each period, surgical cotton that had been soaked in a 10% NaOH 
solution for six hours, washed in tap water, and dried was placed in nylon 
bags and attached to chains with four bags per chain. One chain was 
placed into the rumen of each ram, and bags were removed from the chains 
at 6, 12, 24, and 48 hours following installation. In addition, rate of 
ruminJl fiber disappearance was determined using Cerium (Ce) as a marker. 
Ce was infused into the rumen at a rate of 150 PDm, based on dry matter 
intake. Rumen samples were then analyzed for Ce concentration using 
neutron activation analysis at the Missouri University Research Reactor. 
A laboratory trial was conducted to determine the rate of ~ vitro dry 
matter disappearance (rate IVDMD) of the untreated and hydroxide treated 
straws. Feed and fecal samples were analyzed to determine gross energy 
digestibility using a Parr bomb calorimeter. 
RESULTS AND DISCUSSION 
Daily dry matter intakes of the four treatments were: 1.4 lb for 
untreated straw; 2.0 lb for straw treated with 4% NaOH; 2.1 lb for straw 
treated with 5% Ca (OH)2; and 1.6 lb for straw treated with 6% NH 40H, (Table 2). Treatment of straw with 5% Ca(OH)2 and 4% NaOH had the greatest 
effect on dry matter intake, increasing it approximately 50% over the 
untreated straw. Dry matter digestibilities for the treatments were: 
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48.6% for the untreated straw , 58.2% for the straw treated with 4% NaOH, 
54 . 6% for the straw treated with Ca(OH) 2, and 51.4% for the straw treated 
with 6% NH 40H , ~able 2). Gross energy digestibility was increased most by 
the 4% NaOH and 5% Ca(OH) 2 treatments. Rates of ~ vitro dry matter disap -
pearance for the straws were 4.71%/hour for the untreated straw as compared 
to 7.07%/hour for the NaOH treatment, 6.82%/hour for Ca(OH) 2 treatment , 
and 5. 14%/hour for the NH 40H treatment, ~able 3) . Again , the greatest 
effects were realized from the 4% NaOH and 5% Ca(OH) 2 treatments. Using 
the nylon bag technique , comparison of rates of cotton fiber digestion 
found 3.03%/hour for untreated straw, as compared to 2. 31%/hour for 4% 
NaOH treatment, 3.46%/hour for 5% Ca(OH) 2 treatment , and "2. 31%/hour for 
6% NH 40H treatment. Rates of ruminal fiber disappearance of the straws 
were 2.24%/hour for untreated straw, 3.56%/hour for 4% NaOH treated straw, 
2.83%/hour for 5% Ca(OH) 2 treated straw, and 2.72%/hour for 6% NH 40H 
treated straw. Corresponding T ~ retention times, or time required for 
one-half of the forage to disappear from the rumen were 31.0 hours for 
the untreated straw, 19.5 hours for the NaOH treated straw, 26.6 hours 
for the Ca(OH) 2 treated straw, and 25.5 hours for the NH 40H treated straw, 
~able 3). Four percent NaOH treatment of straw had the greatest effect of 
increasing the rate of ruminal fiber disappearance. 
The in vitro rates of dry matter disappearance were increased by 
hydrox;de-rreatments, but this was not true for the rates of cotton fiber 
digestion using the surgical cotton in nylon bags. It may be theori zed 
that because of the increased rates of fiber passage from the rumen due 
to hydroxide treatment, the rate of cotton fiber digestion for hydroxide 
treated straw was less than for untreated straw, (i .e. less fermentation time). 
These data, as well as past research, have shown that the feeding 
value of wheat straw can be increased substantially when treated with 
caustic chemicals . For this trial, digestibility of dry matter and energy 
were increased with 4% NaOH and 5% Ca(OH) 2' Rate of ruminal fiber disap -
pearance and dry matter intake were also increased. The increased intake 
may have been due to a faster rate of ruminal fiber disappearance, increased 
palatability with treatment of the straw, increased rate and extent of 
fiber digestion, or a combination of these factors. 
Treatment of wheat straw and other crop residues with hydroxides 
increases the feeding value of these low quality forages. The greatest 
potential use of chemically treated crop residues appears to be in pro-
duction systems where maintenance or growing diets are desired, although 
they have been used as a roughage source in some finishing rations. 
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Table 1. Composition of Diets for Ram Digestion Trial, (Dry Basis). 
Treatment 
I ng redi en t Unt reated 4% NaOH 5% Ca(OH)2 6% NH 40H 
% % % % 
Wheat straw 93.4 93.4 92.8 94.8 
Blood mea 1 4.3 4.3 4.3 4.3 
Urea 1 .4 1.4 1.4 
Dicalcium phosphate .65 .65 .65 
Monosodium phosphate 1.9 
Vit amins & Trace 
Mineral s . 03 .03 .03 .03 
Salt .25 .25 .25 .25 
Table 2. Intake and Digestibility of Chemically Treated Wheat Straw 
Treatment 
Item Unt rea ted 4% NaOH 5% Ca(OH)2 6% NH 40H 
Da i ly dry matter 
intake, 1 b 1.4 2.0 2. 1 1 .6 
Dry Matter 
dig est i b i 1 i ty , % 48.6 58.2 54.6 51. 4 
G ro sse n e rgy 
digestibilit~, % 47.9 55.6 55.5 50.1 
Table 3. Rates of Digestibility and Ruminal Turnover of Chemically 
Treated Wheat Straw 
Treatment 
Untreated 4% NaOH 5% Ca(OH)2 6% NH 40H 
Rate of IVDMD, %/hour 4.71 7.07 6.82 5.14 
Rate of cotton fiber 
digestion, %/hour 3.03 2.31 3.46 2.32 
Rate of ruminal fiber 
disappearance, %/hour 2.24 3.56 2.83 2.72 
Time required for ~ 
rumi na 1 forage 
disappearance, hours 31. 0 19.4 26.6 25.5 
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NUTRIENT LOSSES IN BIG HAY BALES 
H. B. Sewe 11 
Forage quality is defined as the animal production 
capacity of the forage. The production capacity of a for-
age is dependent upon its ability to supply the daily nutri-
ent requirements of the consuming animal. Factors affecting 
the ability of a forage to meet the animal's nutritional 
needs include daily dry matter intake, digestibility of 
nutrients and the concentration of the nutrients in relation 
to the animal's daily requirement for nutrients. 
Keep in mind, there are preharvest and post-harvest 
causative factors that determine the quality of a forage. 
r shall discuss mostly the post-harvest factors of storage 
losses in big hay bales. 
Let's begin by defining some chemical and laboratory 
terms that are used to estimate the nutritive quality of 
forage (Belyea and Ricketts, 1977). 
The cell solubles or non-structural constituents of a 
plant (protein, sugars, starch and similar compounds) are 
highly digestible. Almost all of the unavailable fraction 
is in the plant cell wall. The problem in estimating the 
digestibility of the nutrients in forages is determining 
that portion of the structural carbohydrates in the cell 
wall that is unavailable. Structural carbohydrates include 
hemicellulose, cellulose and lignin. This listing is the 
descending order of their digestibility. The detergent 
fiber analytical method uses different chemicals and pH 
levels to determine the different detergent fibers. Neutral 
detergent fiber (NDF) contains all the fiber found in the 
forage and consists of hemicellulose, cellulose and lignin. 
It ranges in digestibility from about 20 to 80%. 
Acid detergent fiber (ADF) consists mainly of cellulose 
and lignin. It ranges from 20 to 80% digestible. 
Acid detergent lignin (ADL) is very low in digestibility, 
from 0-30%. 
Acid detergent fiber nitrogen (ADF-N) measures the 
nitrogen associated with the acid detergent fiber residue 
which is an indicator of the insolubility of the protein 
in the forage caused by heat damage during respiration and 
fermentation. 
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"In vitro" dry matter disappearance (IVDMD) is digestion 
of a forage in an artificial rumen. A sample of forage, rumen 
fluid from a cow and certain chemicals are put into a flask 
and allowed to digest for a standard period. Then there is 
the digestion trial where sheep or cattle are used to deter-
mine the digestion coefficients of forages. 
LOSSES IN HARVESTED FORAGES 
Nutrient losses in harvested forages are a result of 
plant cell respiration, bacterial and mold fermentation, 
leaching of soluble nutrients and the mechanical loss of 
material in the handling or weather exposure of the forage. 
Heat is a by-product of respiration and fermentation which 
in turn can make protein less available. Respiration loss 
is a result of the oxidative-enzyme reactions in the plant 
cell that use up the readily available carbohydrates. The 
amount of this loss is related to the amount of oxygen trapped 
in the forage package and the percent of the material exposed 
to the air. Respiration losses are usually much less than 
fermentation losses. Fermentation losses are greater in hays 
harvested with high moisture levels since conditions are sus-
tained for bacterial and mold growth. The fermentation loss-
es in hay baled at the recommended level of 18 to 22% moisture 
will have less heating and fermentation loss than hays baled 
with higher moisture levels. 
It isn't easy to measure the energy and other nutrient 
losses in a stored feed. Dry matter loss is not a direct 
measure of the nutrient loss of the forage (Owens and Prigge, 
1975 ) . Weight loss will over-rate the energy lost in the 
fermentation of silages since energy is more concentrated 
in some of the end products of fermentation such as lactate. 
Also, some of the energy loss would ultimately occur in the 
fermentation of the forage in the rumen. On the other hand, 
the highest digestible fraction of a feed is lost from fer-
mentation and leaching. Thus a 5% weight loss in dry matter 
that consists of the most readily digestible portion will 
cause even a larger percent loss in the nutritive value of 
a forage. If a hay is 60 % digestible and all losses are 
from this digestible fraction, a 4% weight loss from fermen-
tation will decrease the total energy available to the animal 
by 6.7%. 
INDICATORS OF STORAGE LOSSES IN HAY 
The effect that fermentation and the resulting heat pro-
duction has on hay quality is shown in a University of Minne-
sota Study (pierson et a.l., 1971 ) . Alfalfa haylage harvested 
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at 50% moisture had excess oxygen removed by evacuation and 
was sealed in plastic. The other sample was neither packed 
or sealed. Temperatures of the haylage masses were: 
Sealed Sample 
4th day 
90 days 
c.P., % 
C.F., % 
ADL, % 
ADF, % 
% N in ADF 
Digestibility: 
DM, % 
C.P., % 
19.0 
22.6 
8 • 8 
34.6 
8.2 
61.2 
70.8 
Analyses 
Unseal ed 
12th day 
90 days 
18.7 
21.7 
15.9 
43 . 7 
28.3 
52.2 
43.0 
Notice the conventional crude protein and crude fiber 
analyses did not detect heat damage to the haylage. However, 
ADL, ADF, ADF-N and digestibility coefficients did show 
changes had occurred in the heated haylage. 
Wilson and Hatfield (1975) found increasing ensiling 
temperature above 1040p severely depressed protein and dry 
matter digestibility of alfalfa forage. Forage ensiled in 
small silos was held at various temperatures in an oven for 
21 days. 
Temperature (Fo) 64 104 140 176 
Soluble protein in rumen fluid, % 23.1 22.7 18.9 17.8 
Nylon Bag: 
Protein disappearance, % 72.3 71.8 63.5 58.3 
Dry matter, disappearance,% 59.9 59.8 56.3 53.9 
ADF, % 37.6 38.1 45.7 50.6 
Lignin, % 6.3 8.6 15.4 15.4 
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Taylor and Templeton (1973) found no increase in protein 
in unweathered hay but there was an increase in the percent 
protein in weathered hay left outside in small round bales. 
This indicated nitrogen was not leached or at least not 
leached as rapidly as some other constituents. Total sugars 
in the weathered hay was much lower than in unweathered hay, 
indicating large losses of sugars through heating and leaching. 
Weather Damage, % Crude Protein, % Weathered Unweathered 
Bl. Grass Fescue Bl. Grass Fescue Bl. Grass Fescue 
May 20 0 0 0 0 10.4 10.1 
July 1 9 13 13.0 11.9 10.8 10.9 
Oct. 6 11 17 13. 8 11.2 11.3 10.5 
Dec. 2 11 16 12.8 12.7 10.2 10.1 
Mar. 1 13 16 12.1 11.2 10.3 10.5 
Kamstra et ale (1974) of South Dakota State University 
reported 40 % of -the variability in the hay quality of three 
large hay packaging systems could be accounted for by ADL and 
NDF measurements. NDF is an indirect measurement of plant 
cell content and lignin is a measure of plant encrustation. 
The IVDMD of the three stacking methods decreased 22.5, 13.5 
and 10.1 % after a year of outside storage. 
The percent of the original bale weight that was in the 
weathered fraction of large hay bales was determined by hand 
separation after a year's storage inside or outside on either 
the ground or crushed rocks (Lechtenberg et al., 1979, 
Purdue) . 
Inside Ground Crushed rock 
% weathered 8 23.2 14.5 
The weathered fraction of grass hay averaged 16.3% 
units lower than the unweathered fraction in IVDMD (42.5 vs 
58.8) after one year of outside storage, whereas weathered 
mixed grass hay decreased 22.4% units in IVDMD (34.2 vs 
56 • 6) • 
The percentage of total N, ADF and ADL increased in the 
weathered fraction. They postulated this resulted from ~he 
rapid loss of structural and non-structural carbohydrates 
during weathering. The percent of hemicellulose decreased 
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in the weathered fraction (25.5 vs 12.9 for grasses and 13.5 
vs 11.3 for mixed alfalfa-brome). This indicated hemicellu-
lose, as well as, readily available cell components were 
used rapidly by microorganisms responsible for deterioration 
in the weathered fraction. 
Clanton et ale (1965) in a University of Nebraska trial 
reported calves fed alfalfa baled at 35.2% moisture performed 
as well as those fed alfalfa baled at 26.2% moisture. The 
leaf saving on the high moisture hay was thought to offset 
the nutrient loss from mold on the wetter hay. However, 
calves fed native grass hay baled at 34.1% moisture had lower 
performance than those fed hay baled at 19.2% moisture (ADG 
0.38 vs 0.56 lb and feed conversion of 23.2 vs 15.7 per lb 
gain). The drier grass hay had little leaf loss. Hays baled 
at higher moisture content had less NFE and more CF, ash and 
lignin. Fermentation had utilized more of the readily avail-
able carbohydrates in the wet grass hays. 
DRY MATTER LOSSES IN BIG BALES 
An average of 17.5% of the dry matter in grass hay was 
in the weathered fraction after large round bales were 
stored outside from June 8 to November 6, 1972 in a Purdue 
Study (Lechtenberg et al.). weather damage was confined to 
the outside 2 to 4 inches of the bale. Rainfall was approxi-
mately 13 inches in this period. The IVDMD of the unweather-
ed core was 54.4% compared to 36.8% for the outside weathered 
part. This coupled with the dry matter loss resulted in a 
total digestible dry matter loss from weathering to range 
from 8.2 to 12.6% of the original value for large bales and 
16.7% for small round bales (50-70#). 
Bell and Martz in University of Missouri Studies at 
Mt. Vernon have reported the dry matter losses in barn-stored 
square bales to range from 1.4 to 4.1% compared to 10.7 to 
30.1% when large round bales are stored outside for a year. 
An orchard grass-legume hay had a 25% dry matter loss after 
big round bales were left outside for 2 years. 
storage 
Year Location 
1976 Orchard grass hay: 
Outside 
1977 Inside (barn) 
Outside, ground 
Individually 
Outside, on poles 
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Time 
9 mos 
8 mos 
8 mas 
DM Losses, % 
14.1 
2.1 
18.8 
Storage--contd 
Year Location Time DM Losses, % 
1977 Individually 8 mos 18.5 
contd Outside, poles, end "to end 8 mos 17.0 
Outside, poles, end to end 2 yrs 25.5 
1979 Switch Grass: 
Inside 3.2 
Outside 6.5-30.1 
Add these dry matter losses from outside storage to the 15 
to 40 % losses they reported for most feeding methods for 
large bales gives losses equal to 35 to 50% of the hay dry 
matter harvested. 
Weather losses for big round bales stored outside will 
be lower in climates with less rain. In South Dakota, large 
round bales of mixed prairie hay stored outside for 1 year 
received 22.2 inches of rain and had dry matter losses of 
0.8, 4.0 and 10.3 % when placed end-to-end, separated by 18 
inches or placed in a pyramid 3 bales high (Chisholm et al., 
1980) . - -
Lootens et ale (1977 ) in a Penn State University report 
found 20, 32 or 21% more hay dry matter must be available 
when hay stacks, non-string-tied large round bales, or 
string-tied large round bales, respectively, are used com-
pared to barn-stored rectangular bales. 
In a later study (1979 ) , Wilson et ale of Penn State 
University offered cows 39% more hay drylffiatter with large 
bales left outside and still had lower daily gains (0.85 vs 
1.26 lb ) than cows receiving barn-stored rectangular bales. 
Large round bales were fed free-choice and rectangular bales 
were limited-fed. 
They figured the number of cows that could be wintered 
per acre of hay was reduced by 10 to as high as 50% because 
of weathering and wastage of hay through large hay packaging 
sys"tems. 
Most cattlemen have a smaller estimate than this of the 
amount of wastage with large package hay systems, according 
to an Iowa State University survey in 19 78. Storage losses 
with big bales were estimated to be less than 5% by half of 
the farmers surveyed. Over 90% of the farmers thought stor-
age losses with big bales would be less than 10%. Feeding 
waste was estimated to be less than 5% by over 70% of those 
surveyed and less than 10% by nearly 90% of the respondents. 
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COST ANALYSIS OF STORING 1,500 LBS. ROUND BALES 
J.M. Green 
INTRODUCTION 
Due to today's rlslng costs, it is imperative that farmers get the 
most out of their dollar, not only on initial investments, but also in 
productivity. Preserving and maintaining high quality feed for livestock 
is certainly a step ahead in increasing productivity in your livestock herd. 
This study was intended to hriefly analyze the economic advantages and! 
or disadvantages of storing large 1,500 pound round bales of hay. A study 
such as this could be very detailed by considering the many different vari-
ables which occur in a hay storage system. Although many of these varibles 
differ from one operation to another, a basic cost analysis was performed 
to determine the feasibility of storing large round bales. 
PROCEDURE 
Several analyses such as this have been conducted throughout the country, 
each revealing very interesting results. Facts and figures from some of 
these studies were used in this study due to similar conditions and motives. 
We must realize that certain conditions will be imperative to economi-
cally store large bales of hay, such as needed capacity or building site, 
type and cost of the storage building, plus quality and condition of the hay 
to be stored. Other factors to be considered such as interest, taxes, cost 
and type of hay handling equipment, existing buildings for storage and many 
others can only be left to the discretion of the individual. 
This cost analysis only involves the basic cost effecting factors of 
percent of dry matter and nutrition value of hay saved due to storage, 
building capacity and building cost. 
RES ULTS 
Three standard sized clear span, pole buildings were used as a compari-
son from small, medium and large size buildings. These ranged from 24 feet 
X 72 feet, 36 feet X 72 feet, and 48 feet X 96 feet. An eave height of 16 
feet had to be used from stacking the bales three high. The figure of 3 
high was used because this was the maximum height of a common front end 
loader which is most used for handling bales of this size without a great 
deal of additional cost fo~ special hay handling equipment. 
Costs of the various size buildings were confirmed by a local pole 
barn contractor although costs will vary due to quality and methods of con-
struction. 
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The size of the 1,500 pound bale was figured at 5.25 feet in diameter 
and 6 feet long. This figure can also be altered with type of equipment 
used for baling, and type of hay. 
Basic conditions that resulted in other tests were used that deter-
mined the percent of dry matter and nutritional value lost due to outside 
storage. A total of 20 percent dry matter loss was determined for hay 
stored outside and along with the feed value lost, a dollar figure of $6.30 
a ton was saved due to shelter perservation. 
The question that now remains is, "ls it economically feasible to 
invest money in a building to store hay to retain its quality in return for 
los t product i vi ty in your herd?" 
Determining the size of your future operation should be another vari -
able to consider, due to the fact that the larger building is a better in-
vestment only if your size of operation requires one, and to also consider 
the other uses of the structure while emptying or during off season times. 
After reviewing the figures of the chart preceding, even after consid-
ering the variables not included in this study as mentioned earlier, I 
believe that it would be a very sound economical investment for any size 
operation. 
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Building Size 
LV 
241 X 72' 
36' X 72' 
48 1 X 72' 
~Bui lding 
Capacity 
co 
OJ --1 
0 ('0 ::::5 
(J') (J') 
I 152 I 114 
! 228 ! 171 
TABLE 1 
COST ANALYSIS OF STORING 1,500 LBS. ROUND BALES 
STACKED 3 BALES HIGH IN PYRAMI D FORM 
BUILDING: 16 FT. EAVE HT. - CLEAR SPAN 
IInitial Building 20 Year IAnnual Feed I Total Feed Building Break 
Cost/Ton Building !Value savings ! Value Savings Even Point Due (Cost.; Ton) East/Ton = 1($6.30) per ~ PerAnnum To Annual 
Annual Iton ; (Feed Value . Savings 
Cost/Ton 1 i Savings X 
(Initial ; Capaci ty (Total Annual 
Cost/Ton f $6.30 Annual Tons ) Savings 
20) (Taxes, cost Buil di ng Cost) 
insurance, I 
!--I !--I -0 dep., i nter-
::::5 ::::5('0 
est, and I -'. ·1· -'. ~ 
I 
c+ c+ 
repa i r) --1 -'. --1 
OJ OPJO 
---' ::::5 ---'::::5 I 
I 
I 
I $6,020 $52.81 $2.64- I $3.66 $417.24 14.42 years 
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DEVELOPEMENT OF A CONTROLLED FEEDING SYSTEM FOR LARGE 
ROUND BALES 
B. Schulteis, B. Hires and D. Jacobs 
INTRODUCTION 
The purpose of this research is to develop a feeder for large round bales 
that reduces labor and equipment requirements, controls refusal and trampling 
losses, and provides flexible limit feeding to beef cattle. Findings from 
this research are presented below. 
PROCEDURE 
Past experience with free choice hay feeding shows refusal and trampling 
losses to be as high as 40 percent. Portable rack or panel type round and 
rectangular feeders can reduce this loss figure to 3 to 6 percent. Daily 
feeding from bunks can reduce waste to 1 to 3 percent. These latter two 
methods, however, require frequent filling, thus increasing labor and equip-
ment costs. With this in mind, a headgate system was designed and constructed 
to allow controlled feeding, taking into consideration that cattle require 
more hay during severe weather conditions, and at the same time, reduce labor 
and equipment requirements and control waste. 
Three different headgate designs were tested over a four month period 
using 900 to 1600 pound bulls. These tests were conducted at the Forage 
Systems Research Center (Cornett Farm) near Linneus, Missouri. A slant-bar 
gate was used to approximate the losses incurred by portable round feeders. 
A slant-bar gate in conjunction with a pusher gate, and a straight-bar gate 
with a pusher gate were used for comparison. 
The headgate system was designed on the sliding members principle. The 
gate to be used in the particular feeding trial was placed on slides attached 
to a supporting framework, and the bulls were required to push the gate along 
the slides to access additional hay. The feeding trials were scheduled on 
a 10-day rotation, and supply of fescue hay adequate for the ten days was 
placed in the feeder. To facilitate waste weigh-back and reduce mud problems, 
the feeding unit was placed on a wooden platform. 
RESULTS 
At this time, a complete analysis of the data is not available, but pre-
liminary results of statistical analysis indicate a significant reduction 
in the amount of hay waste when the pusher gate was used compared to not 
using the pusher gate. Table 1 compares the means for amounts of hay fed, 
wasted, and consumed during the feeding trials as they relate to the headgate 
design used. 
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TABLE 1 
Means Comparison of Hay Fed, Wasted, and Consumed. 
Gate Hay Fed t~ as t e (1 b s . ) Hay Consumption (lbs.) 
(lbs) Dry Bas is Per 1000# Animal Weight 
Slant - bar 4213.75 586 . 17 140.65 
Straight-bar + 
pusher 4515.00 517.82 166.50 
Slant - bar + 
pusher 4771.50 368.41 160.00 
From this data it would seem logical to conclude that the bulls would 
eat more hay from the two gate designs incorporating the pusher gate. The 
bulls tended to keep their heads in the feeding openings, and had to eat the 
hay in order to push the gate to obtain more hay. The slanted bar design 
forced the bulls to twist their heads to back away from the gate. Weather 
factors such as temperature, snowfall, and other precipitation also affected 
the feeder performance. Weather and soil conditions during the four month 
experiment ranged from very dry to extremely wet and muddy. One feature of 
the feeding system is the ability to feed hays of varying qualities together 
without increased wastage of the lower quality hay. 
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HETEROSIS OF POST- WEANING AVERAGE DAILY GAIN PER 
28 DAY PERIOD 
M. R. Ell ers i eck and J . F. Las 1 ey 
INTRODUCTION 
The first phase of the Missouri crossbreeding project was designed to 
compare the performance of purebred and crossbred beef cattle. This exper-
iment included a total of 442 steer of the Angus, Charo1ais, and Hereford 
breeds and all reciprocal crosses among them. The objective of this report 
was to determene at what period in time heterosis occurs for the trait post -
weaning average daily gain (ADG). 
PROCEDURE 
The steers were fed in replicated purebred and crossbred groups while 
in the feedlot over a period of six years. Two types of management systems 
were studied. In the years 1965, 1967, and 1969 steers were grazed on 
mixed grasses and legume for approximately 170 days after weaning and then 
were placed directly into the feedlot pens. This is referred to as Manage -
ment One. In the years 1966, 1968, and 1970 the steers were placed directly 
into the feedlot pens after weaning and were full fed for seven 28 day per-
iods. This is referred to as Management Two. 
The content of the feedlot ration remained comparable throughout the 
six years and consisted of 75% shelled cracked corn, 16% ground orchard 
grass hay, and 10% of a 42% protein supplement. 
Two sets of data were analyzed. The pasture fed animals in management 
one had 246 steer which were approximately 200 + 2n days old when they were 
placed on pasture. The second set of data was management t\,IO and inc 1 uded 
196 steer. In this management system the steer were placed in the feedlot 
immediately after weaning and stayed till the end of the experiment which 
lasted seven 28 day periods. The average age of these animals entering the 
feedlot was approximately 203 ~ 28 days. 
RESULTS 
Table 1 depicts the amount of hybrid vigor obtained from specific 
breed combination and pooled breed combined while on pasture. All data are 
in terms of kilograms. The low ADG figure can be expected for cattle on 
pasture. General l y speaking the straightbred steer showed an advantage 
early in the trial as indicated by the negative heterosis figures. How-
ever, the straightbred superiority is short lived. The later 28 day period 
show a positive heterosis indicating a crossbreed superiority. 
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Table 2 depicts the amount of hybrid vigor obtained from the same 
combinations as above but while the steer are fullfed in the feedlot. As 
opposed to steer pasture fed the value for ADG are much higher. 
In Table 1 the straightbred steer started out as having greater ADG. 
This was not the case in the feedlot steers. Generally speaking positive 
heterosis was found in the majority of the comparisons. There seems to be 
a higher value for heterosis. For steer in the feedlot at the beginning and 
tends to decrease toward the end of the trial. The opposite affect seems 
to be true for the pasture fed steers. 
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TABLE 1 
Crossbred Versus Straightbred Comparisons For ADG Over 
six 28 Day Period For Pasture Fed steer 
Period 
Breed Group 1 2 3 4 5 6 
AC - CA* 1.12** 0.04 0.24 0.28 0.40 0.44 
AA - CC 1.25 0.44 0.19 0.25 0.24 0.31 
Difference - 0.13 - 0.04 0.05 0.03 0.06 0.13 
T-Va1ue 1.17 0.36 0.40 0.27 1.48 1.17 
% He terosis -10.40 - 9.09 26.32 12.00 25.00 42.00 
AH 
-
HA 1.00 0.21 0.26 0.24 0.23 0.61 
AA - HH 1.28 0.33 0.23 0 . 29 0.16 0.43 
Difference - 0.28 - 0.12 0.03 - 0.05 0.07 0.18 
T-Value 2.37 1.02 0.25 0.47 0.63 1.48 
% Heterosis -21.88 -36.36 13.04 -17.24 43.75 41.86 
CH - HC 1.03 0.35 0.36 0.30 0.39 0.40 
CC - HH 1.07 0'.27 0.23 0.20 0.29 0.45 
Difference - 0.04 0.08 0.13 0.10 0.10 - 0.05 
T-Value 0.34 0.78 1.22 0.93 1.03 0.44 
% Heterosis - 3. 74 29.63 56.52 50.00 34.48 -11.11 
Crossbred 1.06 0.33 0.28 0.28 0.32 0.48 
straightbred 1.18 0.34 0.22 0.24 0.24 0.40 
Difference - 0.12 - 0.01 0.06 0.04 0.08 0.08 
T-Value 1.52 0.13 0.67 0.50 0.98 1.00 
% Heterosis -10.17 - 2.94 27.27 16.67 33.33 20.00 
* The first letter in each pair refers to the sire breed. The 
second refers to the dam breed. 
A Angus 
C = Charolais 
H = Hereford 
** Kilograms 
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TABLE 2 
Crossbred Versu s Straightbred Comparisons For ADG Over 
Seven 28 Day Period For Feedlot Fed Steers 
Breed Group 
AC - CA* 
AA - CC 
Differe nc e 
T-Value 
% Heterosis 
AH - HA 
AA - HH 
Difference 
T-Value 
% Heterosis 
CH - HC 
CC - HH 
Difference 
T-Value 
% Heterosis 
Crossbred 
Straightbred 
Difference 
T-Value 
% Heterosis 
1 2 
1.68** 1.38 
1.52 
0.16 
1.93 
10.53 
1.48 
1.40 
0.08 
0.99 
5.71 
1.78 
1.54 
0.24 
3.07 
15.58 
1.65 
1.48 
0.17 
3.18 
11.49 
1.34 
0.04 
0.56 
2.99 
1.31 
1. 26 
0.04 
0.59 
3 .17 
1.55 
1.45 
0.10 
1.28 
6.90 
1.40 
1.35 
0.05 
0.90 
3. 70 
3 
1.31 
1.19 
0.12 
1.43 
10.08 
1.20 
1.04 
0.16 
2.10 
15.38 
1.34 
1.28 
0.06 
0.83 
4.69 
1.28 
1.16 
0.12 
2.16 
10.34 
Period 
4 
1 .36 
1.23 
0.13 
1.56 
10.57 
1.21 
1.18 
0.03 
0.40 
2.54 
1.32 
1.26 
0.06 
0.83 
4.76 
1.30 
1.22 
0.08 
1.50 
6.56 
5 
1.14 
1.30 
- 0.16 
1.93 
-12.31 
1.22 
1.19 
0.03 
0.33 
2.52 
1.12 
1. 28 
- 0.16 
1.98 
-12.50 
1.16 
1.25 
0.09 
1.71 
- 7.20 
6 
1.13 
0.99 
0.14 
1. 68 
14.14 
1.13 
0.99 
0 . 14 
1.84 
14.14 
1. 03 
1.16 
- 0.13 
1.66 
-11.21 
1.09 
1.05 
0.04 
0.57 
3.81 
7 
0.88 
0.83 
0.05 
0.62 
6.02 
0.87 
0.90 
-0.03 
0.46 
-3.33 
0.94 
0.87 
0.07 
0.83 
8.05 
0.91 
0.85 
0.06 
0.96 
7.06 
* The first letter in each pair refers to the sire breed. The second 
refers to the dam breed. 
** 
A Angus 
C = Charolais 
H = Hereford 
Kilograms 
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GROWTH CHARACTERISTICS AND REPRODUCTIVE DEVELOPMENT ON 
ANGUS AND SIMMENTAL BULLS ON TEST 
J. Luebker, R. Morrow, R. Elmore, M. Smith, J. Massey 
J. Paterson and A. Decker 
SUMMARY 
Twenty Angus and Simmenta1 bulls were put on test at the UMC Central 
Testing Station for the summer 140 day postweaning test. Ten of the bulls 
were limit fed to gain approximately 2.0 pounds per day. The other ten 
were fed ad libitum. The full fed Angus bulls grew taller at the shoulder, 
had higher final weights and a higher total percent body fat than the limit 
fed bulls. There were no significant differences between means for scrotal 
circumference and semen characteristics between the breed/treatment groups. 
When the Angus bulls were examined within frame/treatment groups, 
small frame full fed bulls had a larger final weight, height, height growth, 
percent whole body fat, fat gain , scrotum growth (circumference) and second-
ary semen abnormalities than their limit fed, small frame counterparts. 
The large frame group, however, had similar percent whole body fat and 
scrotal growth between limit fed and full fed groups. 
The results indicate full feeding may be the best method to reali ze 
the full genetic potential of an animal for average daily gain, feed lot 
steers and body composition. It also appears that some animals may be at 
a disadvantage when evaluated on a fixed time basis such as a 140 day test. 
One such type is the small framed faster maturing animal, who quickly reaches 
his potential before the end of the test. The other is the larger framed, 
slower maturing animals, who does not have a chance to reach his potential 
until after the test has ended. 
INTRODUCTION 
In present cow-calf management systems in Missouri, it appears that 
more use is being made of yearling bulls in some herds. Many opinions 
have been voiced concerning the advantages and disadvantages of full feed-
ing in beef bull testing programs. The main disadvantage is that some 
bulls get "over-conditioned" and may have fertility problems. The purpose 
of this investigation was to examine the growth and reproductive develop-
ment of Angus and Simmental bulls during a 140 day postweaning test. 
PROCEDURE 
Experimental Units 
Twenty weanling bulls were selected from the Angus and Simmental pure-
bred herds from the University of Missouri - Columbia South Farm during the 
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spring of 1979 to be placed on test at the UMC Central Testing Station. 
The bulls were born during a six week period within August and September of 
1978. Animals were stratified by weight and sire, then randomly assigned 
to one of six treatment groups . 
There were two treatments in this investigation. Treatment 1 was the 
normal ad libitum feeding of the standard bull test ration (Table 2). 
Treatment 2 was limit feeding the identical ration for the animals to gain 
at a specific rate depending on breed (Angus - 1.8-2.0 pounds per day, 
Simmer.tal 2.0-2.2 pounds per day). The experimental design is illustrated 
in Table 1. 
Housing and Ration 
The bulls were housed at the UMC Central Testing Station. The pens 
were approximately 15' x 60' in size. About one half of the pen space was 
under roof and open to the south. All pens were equipped with automatic 
waterers and inside feed troughs. 
The bulls were placed on test on May 3, 1979, after a 21-day prelim-
inary feeding period to allow the bulls time to adjust to the rations. Hay 
was also fed to the bulls during the adjustment period. Feed troughs for 
the ad limitum bulls were kept full of the ration, while the limit fed 
groups received their respective share only. Enough trough space existed 
to keep competition for feed in the limit fed pens to a minimum. 
Body Measurements 
Weight, whole body fat, scrotal circumference and height at the shoulder 
were measured at 28 day intervals starting when put on test and ending when 
taken off test. One additional set of measurements was taken 14 days before 
being taken off test. Breeding soundness and breeding potential evaluations 
were performed after being taken off test. 
Body Weights 
All bulls were weighed when put on test, and thereafter at the above 
specified intervals. The bulls did not have access to feed or water for 
12 hours prior to the time of weighing. A dial-type scale with readings in 
pounds was used and all the bulls were weighed within one hour. The time 
of weighing was always as near to 8:00 a.m. as possible. Weight records for 
each bull were available with weights recorded from birth to weaning at 
approximately 28 day intervals. 
Whole Body Fat 
Whole body fat estimates were obtained from each bull when put on test, 
and thereafter at the intervals specified above. The estimates were deter-
mined using the Potassium - 40 whole body counter at the UMC Low Level 
Radiation Laboratory. Feed and water were withheld approximately 15 hours 
before evaluation. Animals were washed and weighed before being placed in 
the counting chamber. A five munute background reading was taken to account 
for ambient radiation within the counting chamber. The animals were then 
measured for two consecutive one-minute counts. 
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Scrotal Circumference 
Measurements of scrotal circumference were obtained by a flexible steel 
metric tape designed for this purpose l . The testicles were pulled firmly 
by the fingers down into the bottom of the scrotum. The measurement was 
then obtained at the greatest diameter with the tape snug around the scrotum. 
Height and Frame Score 
Height measurements at the shoulder were obtained with the bulls stand-
ing on level ground and in as normal a position as possible. A caliper was 
used to obtain this measurement at the shoulder. Frame scores were descrip-
tive classifications used to express the relative size of the animal. Frame 
scores were based solely on shoulder height and follow the frame score 
height correlation of the Missouri Beef Cattle Improvement Association. At 
365 days they are as follows. 
Frame 
Score 
2 
3 
4 
Breeding Soundness 
Height 
(inches) 
39.0-40.9 
41.0-42.9 
43.0-44.9 
45.0-46.9 
Frame Height 
Score (inches) 
5 47-48.9 
6 49-50.9 
7 51 and up 
Two breeding soundness examinations were performed. The first examin-
ation ~,as performed when the bulls were taken off test and the second was 
performed 28 days later. Examinations were performed by the Theriogenology 
staff and students of the UMC College of Veterinary Medicine. The examin-
of the bull including a detailed genital examination and an analysis of a 
fresh undiluted sumen sample. All semen samples were obtained by electro 
ejaculation. The method of examination and classification of the bulls was 
that ascribed to by the Society for Theriogenology. Concentration, motility, 
morphology and percentage of live cells were examined in the semen sample. 
Graduated levels of each of the evaluatory components were assigned numerical 
scores to derive a composite score (Table 8). Based on these critereon, the 
bulls were finally classified as satisfactory, questionable or unsatisfactory 
potential breeders, based on composite scores of 60 and above, 30 - 54, and 
30 and below, respectively. 
1 Scrotal Tape obtained from Lane Manufacturing, INC. 2057 Hudson, Denver 
Colorado, 80222. 
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RESULTS 
Growth 
When put on test, the Angus bulls did not differ from the Simmental 
bulls in weight, percent whole body fat or scrotal circumference (Table 3). 
The Simmental bulls were approximately 10 days younger in age and 2 inches 
taller than the Angus bulls. 
During the test, the full fed bulls gained over one pound more per day 
than the limit fed bulls, however the limit fed bulls appeared to be more 
efficient than the full fed bulls (Table 9). 
Different trends appeared in the examination of the off test measure-
ments of the breed/ treatment groups (Table 4). Full fed bulls had a higher 
final weight than the limit fed bulls; however, there was no significant 
statistical difference between breeds. Simmen 1 bulls were about 2 inches 
taller at the end of the test; however the full fed Angus group grew in 
height at a faster rate than the limit fed Angus group, which resulted in 
the final height for th full fed Angus being not significantly different 
from the full fed Simmental. There was a considerable amount of difference 
on the estimation of whole body fat between treatments, with one full fed 
animal going over 30%. However, again there was no difference between 
breeds. A trend began towards the end of the test for the scrotal circum-
ference measurements of the Simmentals to exceed that of the Angus. 
In order to examine the effects of full feeding a little further, the 
Angus bulls were divided into frame score groups: large frame, consisting 
of 4 frames and above, and the small frame group, consisting of those 
animals having less than 4 frames. 
The off test means of the frame/ treatment groupings are shown in Table 
5. The large frame bulls weighed more than the small frame bulls; however, 
there was no difference in average daily gain between the two groups. The 
full fed groups tended to be taller at the shoulder, apparently due to the 
full fed bulls growing (shoulder heights) at a faster rate than the limit 
fed bulls within their frame group. Scrotal circumference was larger in 
the full fed small frame bulls than the limit fed bulls in that group. 
This may have been due to fat in the , scrotum as this group had much more 
finish than their limit fed counterparts. 
Reproduction 
When the results of the breeding soundness evaluations were examined 
in respect to breed/treatment groups (Table 6), there were no significant 
differences between any of the means. In some cases there is a relatively 
large difference between means, however, the high levels of variation 
affects the statistical results. 
When examined as frame/treatment groups, a different interpretation 
develops. As stated in the growth section, the animals in the small frame 
full fed group were significantly fatter than their limit fed counterp~rts 
(Table 5). A similar situation developed in the breeding soundness eval-
uations (Table 7). Within the small framed groups the full fed bulls had 
a higher percentage of secondary abnormalities in their semen, which had a 
negative effect on their total score. 
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TABLE 1 
Experimental Design 
Pen Treatment Breed N 
1- Limit Angus 3 
2 Ad Libitum Angus 3 
3 Limit Sin1r.lenta1 4 
4 Ad Libitum Simmenta1 4 
5 Limit Angus 3 
6 Ad Libitum Angus 3 
TABLE 2 
Experimental Ration 
(20% Roughage) 
I nt I 1 
Reference 
Item Number Lbs. C.P. TON Ca P 
-s-he"Tled Corn 4- 02-935 1 ,245 110.8 996.0 0.25 3.86 
Soybean ~1ea 1 5-04 - 604 270 112.9 206.0 0.81 1.73 
Molasses 4- 04 - 696 60 1 .8 32.3 
A 1 fa 1 f a me a 1 
(1 3%) 1-00-111 100 14.3 49.7 1.38 0.29 
Cottonseed 
hulls 1- 01-599 300 11 .6 111 .0 0.43 0.27 
Limestone 6-02-632 15 5.08 
Trace mineral 
salt 10 
Total 2,000 251.4 1 ,395.0 7.95 6.15 
Percent 12.57 69.8 0.397 0.30 
Vitamin A, 1,500 I.U./lo feed; antibiotics, 3.5 mg/lb feed. 
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TABLE 3 
ON TEST MEASUREMENTS 
Angus 1 Simmenta1 2 
Item Subgroup3,4 
Age 
(days) Limit 
Full 
Averrtge5 
Weight Limit 
(pounds) Full 
Average 
Height Limit 
(inches) Full 
Average5 
Whole Body Limit 
Fat (%) Full 
Average 
Scrotal Limit 
Circumference Full 
Average 
In=12, Limit n=b, Full n=b. 
2n=8, Limit n=4, Full n=4. 
r,l0,an 
259.0ab 
265.0a 
262.0a 
515.8 
501. 7 
508.8 
40.2a 
40.0a 
40.1 a 
15.0 
14.7 
14.8 
27.9 
26.9 
27.4 
Standard Standard 
Error t·1ean Error 
247.5b 5.22 6.46 
4.52 253.8ab 4.40 
3.41 250.6b 3.81 
12.41 546.2 22.94 
18.47 546.2 36.82 
10.82 546.2 20.08 
0.38 42.9b 0.77 
0.45 42.6b 0.70 
0.28 42.8b 0.48 
0.65 14.9 0.74 
0.41 15.6 1. 21 
0.37 15.3 0.67 
0.54 28.2 0.92 
1. 22 26.4 1. 82 
0.65 27.3 1. 00 
3Limit = Limit fed Full = Ad Libitum Average = Mean of Limit + Full 
4Mean with the same letter on the same row and across treatments (Limit 
:!:i... Full) are not significantly different (P.(.lO). 
5Mean with the same letter on the same row are not significantly 
different (P<.lO). 
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Item Subgroup4,5 
Age Limit 
Full 
Average6 
N Weight Limit 
CJ) Full 
Average6 
ADG Limit 
Full 
Average6 
Height Limit 
Full 
Average6 
Height Growth Limit 
Full 
Average6 
Whole Body Fat Limit (%) Full 
Average6 
TABLE 4 
OFF TEST MEASUREMENTS l 
Mean 
399ab 
405a 
402a 
8TO.3a 
991.0b 
900.7a 
2.10a 
3.50b 
2.80a 
44.04a 
45.33ab 
44.69a 
3.88b 
5.33a 
4.60a 
21.3a 
26.3b 
23.8a 
Angus 2 
Standard 
Error 
5.22 
4.51 
3.41 
17.60 
38.43 
33.88 
0.07 
0.19 
0.23 
0.66 
0.58 
0.46 
0.37 
0.36 
0.33 
0.38 
1. 18 
0.96 
Simmenta1 3 
Standard 
Mean Error 
387.5b 6.46 
393.8ab 4.40 
390.6b 3.81 
847.5a 15.47 
1032.5b 68.69 
940.0a 47.7 
2.1Sa 0.20 
3.47b 0.34 
2.81a 0.31 
47.2Sc 1.20 
47.12 bc 0.62 
47.1gb 0.62 
4.30ab 0.47 
4. 50ab 0.51 
4.41a 0.32 
20.8a 1.07 
25.6b 0.79 
23.2a 1 .09 
N 
-......J 
Fat Gain Limit 
Full 
Average6 
Scrotal Limit 
Circumference Full 
Average 
Scrotal Growth Limit 
Full 
Average6 
1140 day post weaning test. 
2 n = 12, Limit n = 6, Full n = 6. 
3 n = 8, Limit n = 4, Full n = 4. 
6.3a 0.68 
11.6b 1.04 
9.0a 0.99 
33.9 0.60 
34.7 0.78 
34.3 0.49 
6.0a 0.72 
7.8ab 0.72 
6.8a 0.56 
4Limit = Limit fed Full = Ad Libitum Average = Mean of Limit and Full. 
5.9 
10.0b 
7.9a 
34.8 
34.6 
34.7 
6.7ab 
8.2b 
7.4·a 
5Means with the same letter on the same row and across treatments (Limit vs Full) are not 
significant ly different (P<.10). --
6Means with the same letter on the same row are not significantly different (P<.lO). 
1.64 
0.97 
1 . 18 
1 .21 
1 . 18 
0.79 
1. 42 
0.83 
0.81 
TABLE 5 
OFF TEST MEASUREMENTSl 
ANGUS BULLS 
Large Frame2,4 Small Frame3 
Standard Standard 
Item Subgroup6,7 Mean Error Mean Error 
Age Limit 398.7 6.49 399.3 9.70 
Full 414.0 4.00 400.5 5.30 
Average 404.8 5.32 400.0 4.64 
Weight Limit 844.0a 10.69 776.7a 17.40 
N Full 1052.5b 97.50 960.2 b 34.10 
(X) 
Average8 927.4a 59.94 881.6b 41.S4 
ADG Limit 2.1Sa O. 14 2.02 a O:OS 
Full 3.75b 0.32 3.37b 0.23 
AverageS 2.S1 a 0.40 2.79a 0.30 
Height Limit 45. ,a 0.22 43.0c 1.04 
Full 47.0b 0.50 44.5a 0.35 
AverageS 45.8a 0.51 43.8b 0.53 
Height Growth Limit 4.2 ab 0.25 3.5a 0.76 
Full 6.l c 0.38 4.9bc 0.39 
Average 5.0a 0.49 4.3b 0.45 
Whole Body Fat Limit 21. 6ab 0.74 21.0a 0.25 (%) Full 25.2 bc 1. 51 26.9c 1. 68 
Average8 23.1 a 1. 08 24.4a 1 . 49 
N 
\.0 
Fat Gain Limit 
Full 
Average8 
Scrotal Limit 
Ci rcumference Full 
Average 
Scrotal Growth Limit 
Full 
AverageS 
1140 day post weaning test. 
2Frame Score 4 and above 
3Frame Score below 4 
4 n = 5 Limit 3 Full 2 
5 n = 7, Limit = 3, Full = 4 
6.0a 1.07 
10.l bc 0.21 
7.6a 1 . 15 
34.4 1.00 
35.9 0.30 
35.0 0.67 
6.7 ab 1 .30 
6.9ab 1. SO 
6.Sa 0.90 
6Limit = Limit Fed, Full Ad Libitu~, Average = Mean of Limit and Full 
6.6ac 1.04 
12.4b 1.44 
9.9a 1.45 
33.3 0.72 
34.0 1 .07 
33.7 0.65 
5.2a 0.67 
8.2 b 0.77 
6.9a 0.78 
7Means with the same letter on the same row and across treatments (Limit vs Full) are not significant ly 
different (P<.lO). --
8Means with the same letter on the same row are not significantly different (P<.10). 
TABLE 6 
BREEDING SOUNDNESS EVALUATIONS 
Angus Simmental 
L' 't1 1m1 Full 1 L' 't2 1 ml Ful1 2 
Exam3 
Standard Standard Standard Standard 
Item Mean Error Mean Error Mean Error Mean Error 
Secondary 1 9.0 2.54 25.3 8.06 11.0 4.78 13.5 9.50 
Abnormalities 2 20.0 8.29 25.8 9.70 17.0 5.51 20.7 2.18 
A 14.5 4.80 25.5 7.79 14.0 4.72 19.0 4.16 
w Scrotal 1 34.6 3.37 37.3 2.67 :if) "0 4.00 34.7 5.30 0 
Circumference 2 32.0 3.58 34.7 3,.37 36.0 4.00 40.0 0.00 
Score A 33.3 3.21 36.0 2.73 36.0 4.00 36.0 4.00 
Morphology 1 29.7 5.07 25.0 7.40 24.0 0.00 17.7 11.35 
Score 2 30.0 6.32 26.2 6.77 32.0 4.61 29.3 5.30 
A 29.8 5.39 25.6 5.94 28.0 2.31 21.0 7.69 
Motility 1 13.3 1.33 14.3 1.82 18.0 2.00 20.7 9.68 
Score 2 15.7 1.96 14.5 1.75 18.0 2.00 17.3 2.70 
A 14.5 1.40 14.4 1.44 18.0 2.00 18.0 4.54 
Total 1 77.7 5.71 76.7 10.59 78.0 6.00 66.3 18.32 
Score 2 77.6 7.80 75.3 8.75 86.0 9.45 86.7 7.05 
A 77.7 6.80 76.0 8.52 82.0 7.57 72.5 13.42 
In = 6 
20 = 4 
31 = Exam 1, 2 = Exam 2, A = Average 
TABLE 7 
BREEDING SOUNDNESS EVALUATIONS 
ANGUS BULLS 
Large Frame1 Sma 11 Frame2 
Limit3 Fu11 4 Limit5 Ful1 6 
Item Exam7 Mean Mean Mean Mean 
Primary 1 9.7 7.0 10.3 17.0 
Abnormal iti es 2 1.0 4.5 7.3 7.0 
A 5.3 5.8 8.3 12.0 
Secondary 1 10.7a 10.Oa 7.3a 33.0b 
Abnorma 1 it i es 2 25.7a 6.5a 14.3a 35 .5a 
A 18.2a 8. 2a 10.8a 34.2b 
Scrotal 1 34.7 40.0 34.7 36.0 
Ci rcumfe renee 2 24.7 40.0 29.3 32.0 
Score A 34.7 40.0 32.0 34.0 
Morphology 1 29.3 40.0 30.0 17.5 
Score 2 30.0 40.0 30.0 19.2 
A 29.7 ab 40.0a 30.0ab 18.4b 
Motility 1 12.0a 20.0b 14.7a 11.5a 
Score 2 14. 7 16.0 16.7 13.8 
A 13.3ab 18.0a 15.7ab 12.6b 
Total 1 76.0ab 100.0a 79.3ab 65.0b 
Score 2 79.3ab 96.0a 7 . 7ab 65.0b 
A 77.6ab 98.0a 77.7ab 65.0b 
IFrame Score 4 and over. 
2Frame Score under 4 
3 n = 3 
4 n = 2 
5 n = 3 
6 n = 4 
7Means with identical letters on the same line are not significantly 
different (P(.10) . 
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TABLE 8 
NUMERICAL SCORING OF THE SEMEN SAMPLE 
Semen Quality 
Cri teri on -Score Very Good Good 
Moti 1 i ty 
Individual l 
Gross 
Score 
Scrotal Circumference(cm) 
Age in Months 
12-14 
15- 20 
21 - 30 
31-48 
Score 
Morphology 
Primary abnl]malities (%) 
Total abn'lmalities (%) 
Score 
TOTAL SCORE 
lIndividual Motility was 
fair or lower. 
2Cent i meters 
RRpid Moderate 
Linear Linear 
Vigorous Slow 
Swi rl s Swirls 
20 12 
> 34 30-34 
') 36 21 - 36 
) 38 32- 38 
, 39 34- 39 
40 24 
< 10 10-19 
( 25 26-39 
40 24 
100 60 
only determined if the 
3Bulls scoring above 60 are satisfactory. 
Bulls scoring 30 through 59 are questionable . 
Bulls scoring under 30 are unsatisfactory. 
TABLE 9 
TEST PERFORMANCE 
Breed Treatment n 
Angus Limit 6 
Angus Full 6 
S immenta 1 Limit 4 
S immenta 1 Full 4 
1 as fed basis 
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Fair Poor 
Slow Linear Very Slow 
or erratic erratic 
No Swirls Labourous 
Movement 
10 3 
( 30 
( 31 
(. 32 
( 34 
10 10 
20- 29 ) 29 
40-59 > 59 
10 3 
30 16 
semen concentration was 
ADG #feed1/#gain 
2.10 6.66 
3. 50 7.62 
2.15 6.92 
3.47 7.45 
Progress 
Report 
BEEF CATTLE TESTING UNIVERSITY-OPERATED STATIONS 
J. Massey, A. Decker, R.K. Leavitt, B. Reber, H.B. Sewell 
and E. Zellner 
INTRODUCTION 
The Mis souri bee f cattle t esting stations are operated on a self-
supporting basis, nonprofit, and accessible to all breeders in the state. 
Assignnlent is made on an animal-br eeder lottery basis at the Central 
Testing Station, Columbia, Missouri, and French Village Station at French 
Village, Missouri, and a pen - breeder basis at the North Missouri Center, 
Spickard, Mis souri. 
The rules and rations for test station entries are given in this 
report. Application forms are available from the local University Exten -
sion Center. 
PROC EDURE 
The Central Te s ting Station was made available to breeders for testina 
beef cattle th)~ ough state appropriated funds. The present facilities \'/ere " 
erected in 1961. 
The Missouri Beef Cattle Improvement Association purchased two electronic 
devices (Pinpointers) for measuring individual feed efficiency of beef bulls. 
The first of these was purchased in the summer of 1976) and the second, 
the summer of 1977. 
Two tests are conducted annually at the University - operated test sta-
tions. Requirements for consignment and testing follow: 
1. Cattle must be eligible for registry in a beef breed association 
recognized by national records association. The registration certifi-
cate or recordation record must be executed if entry is questioned 
before cattle are off test. 
2. If space is limited, herds enrolled in the Missouri Beef Cattle 
Improvement Program will have preference. Weighing must be supervised 
by a livestock specialist or someone he appoints. If entries exceed 
space available assignment will be made by consignor and animal at 
Columbia and French Village, and by pen at Spickard. 
3. Calf must have an adjusted 205-day weaning weight ratio of 90 percent 
or better. The weaning weight ratio is computed by taking the herd 
average adjusted 205 - day weaning weight for male calves and dividin0 
it into the individual calf's adjusted 205-day weaning weight. The 
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herd Plan A form mus.t accQmpany calf health record when animals 
are delivered to the station Qr complete the entry form AHE No. 
12 1/80. 
4. Dates of Tests: Spring test will begin in May, Fall test will begin 
in November:-
5. Delivery of Calves: Calves will be delivered to the station between 
th~hot1rs-of-S:OO--a.m. and 4:00 p.m. on three specified days the 
fir s t par t 0 f Nov em be ran d the fir s t par t 0 f t~ ay . Ex c e p t ion 0 n 1 y 
by consent of the station superintendent. . 
6. ~~ of ~~tt le: Birth date limits are as follows: 
7. 
Fall test--Calves born February 1 to May 15. 
S P r i n g t est - - Cal yes b 0 r n Au gus tIt 0 No v e III b e r 15 . 
.82J?J...L~~_! i _~~ f~ r ~ niCY mus t be submi t ted by ~ternber 15 for the f~ll 
test, ana .~~a~cn J5 for the ~~ test. These are to De mailed to 
R. K. Lea vitt, 125 Mumford Hall, University of Mis souri, Columbia 
Missouri, 65211. 
6Pylication forms are available from the area livestock specialist 
inca re of fne loca 1 Un i ver s i ty Extens i on Center, or by \vri t i ng t·1r. 
Leavitt. 
8. Fees should accompany application and will be accepted 45 to 90 days 
prior to start of test. Make checks payable to the University of 
Mi ss ouri. 
North Mis so uri Center: Fee is $400 per lot with one pen allotted to 
eacn-co-n-slgnor,s -elected on a lottery system. If space is available 
additional entries from each consignor will be allotted by drawing. 
One to 12 head are accepted. 
C~nt!3~ T~~t in~ ~~~jon: Fee is $40 per head to accompany application, 
plus 10 cents/day/head payable at close of test. One to 10 head are 
accepted. When the number of entries exceeds the available space 
acceptance is determined by lottery. 
£re nc~_V_Lll9_g~ _Cen_~~-.C: One to 12 head are accepted. Fees are the 
same as the Central Testing Station. 
In order to cope with inflation the station superintendent has the 
authority to charge up to 1 percent additional on feed cost without 
committee action to cover all cost since stations are self-supporting. 
If entry is not delivered the fee shall be forfeited. If entry is 
not accepted by the station, the entry fee will be returned. 
Out-of-s tate applications and fees will be accepted if space is 
available and allotted within 30 to 10 days before start of test pro-
viding cattle meet station health requirement. 
9. Entries 
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Nor t h r~ i ss 0 uri C en t e r : Pre fer e n c e wi 1 1 be g i yen to cal v e s by a sin g 1 e 
-s fr-e-~ - . - - -- - - -- . - ---
a. Cap acity is 8 to 12 head of bull ca lv es per pen, with preference 
giv en to on e s ire group. 
b. Pens of 8 bull s or more will have fir st preference. 
c. Minimum of 5 bull ca lves ~as t numb er to be accepted. 
Ie_n_~T_C!.l J_e_s_t_i_n_9. S_t.a_~_i _~Q. : On e to 10 hea d per entry are acceptable) 
and may cons i s t of Illore than one sire, but all horn ed entri es mu st be 
dehorn ed and hea l ed unl ess breeder ' s animals have been assigned to 
a ho rned pen. Check w-ith the st at ion superintend ent to see if horn ed 
pen space i s avail ab l e. 
FT_e .n_~ _h_ y_ i_1J E.9...~ C~_:te_c: On e to 12 hea d are accepta b 1 e, and may 
cons i st of more than one s ire , but all horned entri es mu st be 
dehorn ed and hea l ed unl ess breeder ' s animals have been assigned 
to a horn d ~ e n. Ch ck with the stat ion sup erint end ent to see 
if horn d pen spa ce i s avail abl e. 
Data Form AH E No. 12 1/80 mu st be compl eted and given to the stCltion 
's-Lj-p-e-r-rn-feridcinY wh-e-n c-a-tt l e are deliv ered to the stat ion. 
10. The ent ry f e i s charg d to pay for the deprec iation of facilities 
and to r ay all cost of t es ting except the cost of feed, bedding) 
veterinary charg s, l abor for treating s ick anima l s, and data process -
ing. 
11. Feed and veter inary charges will be paid one month in ad vance, at the 
rate of $~ O ner hea d per mon t h. (This figur e co uld fluctuate with 
anti c ip ted costs .) Final adj ustment, plus or minus ad vance payments 
will be made before catt l e are released from the station. There will 
be an interest charge of l ~ p e rc e ~t on al l adcounts over 60 days, with 
a max imum annual rate of 12 percent. 
12. Animal Hea l t h rul es are esta blished by the College of Veter inary 
He-d-rclne~--un-fv ers ity of Mi ss ouri - Columbia. All catt l e must have 
hea lth certificate by accredited vete rinarian within 30 days upon 
arrival and at departure from th e stat ion. Health data should includ e: 
a. Tests for t uberc ulos i s, Bang' s di sease , and anap l asmosis . 
b. Vaccinations whi ch are mand atory before arrival at the stat ion are: 
(1) Leptospirosis (five strains ) 
(2) Clostridial "seven-way" vacc ine (two va cci nations) 
(3) Hemophilus somnus vacc ine ( two vaccin es ) 
(4) BVD (Bovine Viru s Diarrhea ) 
(5) IBR (Red no se, Infectious Bovine Rhinotracheitis) 
c. The hea lth sect ion of the entry data form (AH E No . 12 1/80) should 
indicate if the va ccinat ions have been given and the date they 
were given. 
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Parasite control: 
a. 
b. 
External parasites- All animal~ entering . ~he station may be 
sprayed prior to being placed ln the testlng pens. 
Internal parasites- - Composite fecal samples will be collected and 
examined for presence of internal parasites and treatment adminis-
tered if necessary. 
Admission Hours, 8:00 a.m. to 4:00 p.m., will be strictly adhered 
-to 50- per son n eT \v i 11 be pre sen t to han d 1 e r 0 uti n e he a 1 t h pro c e d u r~ e s . 
13. The test for any bull may be terminated if the station veterinarian 
decides it is too ill to continue the test. 
14. Feeding: Calves will be self-fed by sire groups or pen. There are 
two pinpointers to give individual feed efficiency on each animal 
designated at an additional fee. 
15. Ration 
a. The break-in ration will contain 60 percent concentrate plus 
long hay ad 1 i b. 
b. The test ration will contain 80 percent concentrate and will be 
self-fed ad lib. The roughage portion of the ration will contain 
cottonseed hulls. 
Ration sheet is included. 
16. Cattle will given a break··in period of 21 to 28 days before beginning 
the official 140 -day feeding test. 
17. Two weights will be taken on alternate days for on and off test and 
averaged. Start test: (0-1) + (0+1) = day ze ro on-test weight 
--- 2---
End test: 139 + 141 = 140-day weight 
---2- -
Cattle will be weighed without shrink off feeders for on and off test. 
18. Record will be reported to consignor after each 28-day weigh period 
according to the schedule in rule 19. 
a . All record s wi 1 1 be summa r i zed and pub 1 i shed for pub 1 i c use a t 
end of test. 
b. All data and information collected shall be available to the 
University of Missouri for research purposes. 
19. Data will be collected and computer printouts mailed to breeders each 
28 days while animals are on test. A final printout will be mailed 
giving the 140-day gain, 160-day postweaning gain, 365-day adjusted 
yearling weight, and the ratios within group, breed, and station. 
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20. The cost of the te st is t ntative and mu st be self-supporting. 
Th er efore adju s tments will be ~ade at the end of the test based 
on actual cost. 
21. Insurance on animals is to be provided by the consignor. 
22. Breeders have three day s after the clo se of the t est to pick up 
their animals. All monthly in stallments must be paid before the 
animals will be rel eas ed. The Univers ity of Missouri has the 
aut h 0 r i t Y to S ell the b u 1 lor ani III a·l s tor e co v e r t es t i n 9 ex pen s e 
if left at s tation past four days without prea rrangement \vith the 
station ll1 i.1 nag ement. 
____ _ ______ ._. ____ ._~_a ~j_q!}_J}_j 4Q70_ RO~.9.hag~J ____________________ . __ _ 
Lbs OM C.P. TON Fiber Ca P K 
---. -------------- - -- ---- ----_.- ._---------_._---------------_._------ ---
Shelled corn 740 636 63.6 592.0 15 0.15 2.00 2.09 
SoybcJn meal 325 289 148.0 234.0 20 1.04 2.17 6.40 
\<Jet molasses 110 83 3.3 59.4 0.98 0.09 2.61 
Alfalfa meal (17%) 150 139 25.5 87.0 36 2.00 0.36 3.74 
Cotton seed hulls 650 587 25.3 240.5 279 0.91 0.65 4.94 
Limestone 6 6 2.10 
Oicalcium pho sphate 9 8 2.00 1.62 
Trace mineral salt 10 9 
----
Total 2000 1757 265.7 1212.9 350.0 9.18 6.89 19.78 
% (as fed) 88 13.3 60.6 17.5 0.46 0.35 0.99 
( IJM) 100 15.1 69.0 20.0 0.52 0.39 1.12 
Vitamin A, 4 -million Cu.-lTon- feed; -aureo-S - 700 to supply io gnl/Ton 'o{--
aueromycin and .0077% sulfa methazine. 
_____________ £9 t i 0 n_ #2 _ (20% Ro u g hag e) 
-_._--------
Lbs OM C.P. TON Fiber Ca P K 
- ----
Shelled corn 1242 1068 106.8 994.0 25 0.25 3.48 3.35 
Soybean meal 270 240 121. 5 194.4 16 0.86 1. 81 5.32 
Wet molasses 60 45 1 .9 32.4 0.53 0.05 1. 42 
Alfalfa meal (17%) 100 93 17.0 58.0 24 1. 33 0.24 2.49 
Cottonseed hulls 300 270 11.7 111. 0 129 0.43 0.27 2.28 
Limestone 13 12 4.55 
Oicalcium phosphate 5 5 1. 11 0.90 
Trace mineral salt 10 9 
-- --
Total 2000 1742 258.9 1389.8 194 9.06 6.75 14.86 
% (as fed) 87 12.9 69.5 9.7 0.45 0.34 0.74 
( OM) 100 14.9 79.8 11. 1 0.52 0.39 0.85 
Vitamin A, 3 million I.U./Ton. Antibiotics, 3.5 mg/lb feed. 
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Feeding Recomm endations 
1. First daY--full feed of hay plus 2 pounds of concentrate. 
2. Increase concentrate (grain and protein supplement) to ] pound/100 
pounds body weight in 10 to 14 days with long hay fr ee-c hoice. 
3. Wh en cattle are eating 1 pound/lOO pounds of body weight, place on 
se lf-feeder filled with 40 perce nt roughage ration (Ration #1), with 
long hay fed free-choice. 
4. Wh en official test begins, change to 20 percent roughage ration 
in se lf -feede r and remove long hay. 
5. Feed Aur eo 5-700 for first 28 days of break-in period. 
RESULTS 
Since November, 1970, there have bee n 265 breeders who have tested the 
prog eny of 588 sires. 
The average performance (140 days on feed) from Fall, 1975, through 
Fall, 1979, is shown by br eeds, seasons, and locations, in the table at the 
close of this article. 
ENTRIES 
This is the list of information needed on each individual entry before 
the first progress report can be sent to the breeder. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
Health papers 
Birthdate of each calf and its identification number 
Age of dam for eac h calf 
Weaning date of each calf 
Actual weaning we ight of each calf 
The adjusted 205-day herd average weaning weight for all male 
contemporaries 
Number of bulls in the contemporary group 
Name of sire of each entry (for alphabetical listing) 
R~_~~ati~ number of the sire of each entry (for exact identifi -
cation) 
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AVERAGE PERFORMANCE ON FEFD (J40 DAYS) OF BULLS IN 
UNIVERSITY - OPERATED BEEF TI:ST ING STATIONS 
FALL, 1975 THROUGH FALL, 1979 
Central Te s ting Station 
Columbia, Mi sso uri 
-.--- - ------.---- _. -- -. ~-- - -- .. - -- --- ~-. -.- .. --.-- -. 
Nor t h ~1 i ss 0 uri 
Center 
Spickard, 
Mi ss ouri 
French 
Village 
Station 
French 
Vill age, 
Mi ssouri 
________ __ _____ ________ __ ~_c..9 u l_a! __ __ _ _ J_i.0j)~_iJ:1J_e_r _________ Re~u l_ar ___ . _.~J:!Jil!_ 
Year S ason N ADG N ADG N ADG N ADG 
-- - - - .-- . -.---- -- -_ .. _.- .. - .. - - .. - -- - .-- - -- -.-.. - .. - ---- - - ... _. - - --.. - -- --_..... .- -- - -.-- ... ----.----- --
ANGUS BULLS 
1975 Fall 44 3.37 49 3.35 
1976 Spring 20 3.24 
1976 Fall 58 3.44 5 2.97 40 3.35 
1977 Spring 30 3.34 6 3.38 
1977 Fall 61 3.26 16 3.04 64 3.32 
1978 Spring 21 2.68 2 3.696 
1978 Fall 79 3.221 16 4.376 67 3.241 
1979 Spring 22 3.756 4 4.073 
1979 Fall 64 3.479 5 3.326 79 3.419 44 3.415 
Av. Gain 34·5 3.286 54 3.594 
Av. Gain (StCltion )399 3.328 299 3.337 44 3.415 
BRANGUS BULLS 
1976 Spring 3 3.35 
1976 Fall 4 3.00 
1977 Fall 7 2.77 
1978 Fall 4 2.451 
Av. Gain (Station ) 18 2.847 
CHARBRAY BULLS 
1979 Fall 1 2.893 
CHAROLAIS BULLS 
1975 Fall 1 3.99 
1976 Spring 9 4.10 
1976 Fall 3 3.20 2 2.76 
1978 Fa 11 1 3.479 1 3.479 
1979 Spring 1 3.293 1 3.293 
1979 Fa 11 3 4.299 1 4.407 6 3.713 
Av. Gain 13 4.112 5 3.340 
Av. Gain (Station) 18 3.898 6 3.713 
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Fr nch 
Vill age 
North Mis souri Stat ion 
Center French 
Central Testing Station Spickard, Village, 
________ Co 1 umbi a_L. t·1i ssour.-:L ____ _ _ t:1~ ss ouri _l1l~()_~cL 
_____ __________ Jg_g_LD~ __ __ .J_L~.£g i nter R~a~ ____ J3.~o u_l~ __ 
Yea r Seas on N ADG N ADG N ADG N ADG 
- - ------- -- -- -- - ------- --- .---~------ ----- -- --~.----.- ---- ----
CHIANINA BULLS 
1975 Fa 11 2 3.14 
1978 Spring 1 3.493 1 3.493 
1979 Fall 1 4.486 1 4.486 
Av. Gain 2 3.14 2 3.990 
Av. Gain(Station) 4 3.565 
-_._---_ ._ -- _._----- -------_._---- ----
DEVON BULLS 
1979 Fall 2 3.113 
HER EFORD BULLS (HORNED) 
1975 Fall 19 3.26 
1976 Spring 1 2.91 
197] Fa 11 12 3.37 
1978 Spring 2 3.366 
1979 Fa 11 11 3.066 11 3.066 
Av. Gain 15 3.339 11 3.066 
Av. Ga in (S ta t ion) 26 3.223 19 3.26 
HER EF ORD BULLS (POLLED) 
1975 Fa 11 19 3.20 7 3.39 
1976 Spring 4 3.54 
1976 Fall 30 3.52 4 3.54 42 3.26 
1977 Spring 13 3. 05 3 3.09 
1977 Fa 11 29 3.41 6 3.12 39 3.37 
1978 Spring 7 3.191 6 3.106 
1978 Fall 22 3.292 2 2.99 33 3.08 
1979 Spring 19 3.345 
1979 Fall 30 3.631 1 3.521 20 3.333 26 3.136 
Av. Gain 151 3.418 22 3.195 
Av. Gain (Station)173 3.389 141 3.265 26 3.136 
-------------
LIMOUSIN BULLS 
1976 Fa 11 12 3.53 
-- ---- -- _._ ----------- ------- - - - ----
MAINE ANJOU BULLS 
1979 Fa 11 1 4.114 1 4.114 
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French 
Village 
North Mi ssouri Station 
Center French 
Central Tes ting Stat ion Spickard, Village, 
_ . ___ _ ._________ ____ ~Q_l _um_b j_~~ i~ i .?_s_o_~_~1 ___ ~~s_o -Y~t ___ M i ss ou ~L 
_ .. _____________ _ ~e_g_u_l _~T ____ _____ ~_i _~_o _i _n t e_~ ___ Re g.J:!_~~ ~ _______ I~R_e_g_~_l_~ __ 
Yea r Season N ADG N ADG N ADG N ADG 
~- - .- -----_ .-- _._-- ----- .. -.. - -
-
-_. - , -- -. -.- - --.-----~ - --- - --- - - - - - ._ •. - - - - -- - - ------
RED ANGUS BULLS 
1975 Fall 3 2.83 
1976 Fall 1 3.56 
1977 Spring 3 3.27 2 3.61 
1977 Fa 11 2 3.31 2 3.31 
1978 Fa 11 3 2.956 3 2.956 
1979 Spring 3 3.958 
1979 Fa 11 2 3.482 2 3.482 4 3.011 
Av. Gain 8 3.314 9 3.297 
Av. Gain (Station ) .17 3.305 4 3.011 
--- ------ --- -- - - -- -- -_.- - - -- --. ----_ .- --- - - _._- _._---_. __ ._-- - ------
SANTA GERTRUDIS BULLS 
1975 Fa 11 7 3.14 
1976 Fall 5 2.66 
1977 Fa 11 2 3.52 
Av. Gain (Station) 14 3.02 
SHORTHORN BULLS 
1975 Fall 
1976 Spring 
1976 Fall 
1977 Fall 
1978 Spring 
1978 Fall 
1979 Fall 
8 3.53 
5 3.24 
11 3.26 
1 3.936 
4 3.436 
4 3.192 
Av. Gain 32 3.355 
Av. Gain (Station) 33 3.356 
1 3.40 
1 3.40 
20 3.34 
12 3.16 
6 3.48 
11 2.70 
7 3.316 
56 3.188 
-- ---------_._ ... _ .. _-- ------------_.---_._--_ .. _----------
SIMMENTAL BULLS 
1975 Fa 11 
1976 Spring 
1976 Fall 
1977 Spring 
1977 Fall 
.1978 Spring 
1978 Fa 11 
1979 Spring 
1979 Fa 11 
Av. Gain 
Av. Gain (Station) 
3 
1 
15 
5 
11 
.1 
16 
9 
16 
68 
77 
3.36 
3.76 
3.66 
3.48 
3.72 
4.414 
3.502 
4.450 
3.948 
3.816 
3.776 
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2 3.38 
3 3.20 
3 3.78 
1 3.514 
9 3.468 
Department of Animal Husbandry Facul ty 
Maurice Alexander 
Malcom Asplund 
Janice Bowman 
Melvin Bradley 
Bill Day 
Ross Hami 1 ton 
George Jesse 
Keith Leavitt 
Wayne Loch 
John Massey 
Ron Morrow 
John Paterson 
John Rea 
Ji m Ross 
C. V. Ross 
Horne r S ewell 
Mike Smith 
Trygve Veum 
Dale Vogt 
Jim Williams 
Live Animal Measurement 
Nutrition 
Advisement 
Extension Horse Specialist 
Reproductive Physiology (Swine) 
Judging Team Coach 
Swine Management 
Test Station Supervisor 
Horse Production 
Extension Livestock Improvement Specialist 
Cow-calf Management, Animal Breeding 
Postweaning Cattle, Ruminant Nutrition 
Extension Swine Specialist 
Extension Cow-calf Specialist 
Sheep Production 
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